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A product of Kaynor research, Kaylube is a dry lubricant — 
an improvement of molybdenum disulfide type — marking 
the latest advance in lubrication for self-locking nuts — 
used exclusively on Kaylock nuts. 


I Oistinclive color 
permits immediate 
visual inspection for 
iubrication, 


2 


Provides maximum 
consistency of locking 


3 Better control of 
induced boll tension 
resulting in lighter 


Moil Coupon today 


KAYLOCK 

All METAL SELF-LOCKING NUTS 
Lightest • Strongest • Lowest ■ '‘Infinite'' Reusability 


Available in both standard end minioture anchor nut and gang channel 
configurations, Kaylock nuts are precision products produced in full 
conformance with Air Force-Navy specifications AN-N-5 ond AN-N-10. 



THE KAVNAR COMPANY • KAYLOCK DIVISION • BOX 2001, TERMINAL ANNEX • LOS ANGELES 54. CALIFORNIA 
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B. F. Goodrich lands plane indoors 
so you can land it better outdoors 


ZSO and 300 mph. 

Ac top tight you see 
rich airplane Tubeless 


s, wheels and 
they can get. 
: sp^s up to 

■w B. F. Good- 
re as it slams 


wheel under iO.OC 

impact, ifktion an"? centrifugal force chat 
will disintegrate an ordinary tire. What 
happens? After 16 landings — far more 
than required— the new B. F. Goodrich 
Tubeless Tire is still good for more. 
Result: the world's only 300 mph Tube- 
less Airplane Tire i$ now ready for 
the Navy. 

In the lower photograph, B. F, Cood- 


^™MC.*Thrbrate'dylami^«^^ 'r<^ 

wheel stores the energy developed by the 

wheel, tire and brake assembly is "landed' 
at the bomber's take-off speed— and unde 

a load equal to the bomt""' 

which is over $0,000 lbs. pet 


ight 


Suddenly, the brakes are applied. They 
have CO scop the dynamometer wheel and 
absorb all the energy in a matter of 
seconds. The single wheel and dual brake 
combination must absorb more chan 
30,000,000 fc-lbs. of kinetic energy- as 
much force as is generated by stopping 
approximately 63 automobiles going 60 
mph — but the B. F. Goodrich brakes 
bring the plane to a standstill in the 


specified landing time which assures a 
safe stopping distance. The wheel is 
undamaged, 

How do you benefit? We can give you 
faster delivery by speeding up qualifica- 
tion of our cires, wheels ana brakes to 
vour specifications. And we give you 
hetier landing assemblies because we can 
nuickl^ confirm new engineering and 
design ideas. With our unmatched testing 
and research fiicilities, we're looking for- 
ward to helping you solve more of your 
landing and take-olf problems. Tit b. F. 
Cssdricb Cempany, Airanaatical Salts, 
Aknn, Ohio. 

B.E Goodrich 
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ilBstic properties ol 

AIRCORD 

at your fingertips! 



THIS NEW ROEBLING BOOKLET 
i$ th« only practical and accurate 
manual ever offered designers and 
engineers on the physical charaner- 
istics ol airplane control cord. 

The first hall ol the booklet deals 
with the elastic properties of Roebling 
Aircord. It shows why the usual A£ 
values ol metallic cord and wire rope 
are not applicable to aeronautical 
service ... gives elastic stretch tables 
. . . compares the elongation curves ol 
bare and ol Roebling Lock*Ciad Air* 
cord, and graphically describes the 
special design and service features ol 
Lock -Clad. 

The latter half of the 
booklet deals with the lE^) 
thermal properties of con* ^5^ 

trol cord . . . The coupon be- 

[ow will bring your free 
copy by return mail. John llnl 
A. Roebling's Sons Corpo- fcaUJ 
ration, Trenton 2, N- J- 
S tvbUdjorr ef Ths ColeteSo Fvsl I Ina Csrp. 

Sohn A. Roebling's Sons Corp. 
Gentlemen: Kirsdiy send me a copy of 
of Roebling Aircord." 
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New transducer-indicator system 


increases range of modern jet aircraft 


Jet pilots have always had the problem 
of inadequate information on the 
thrust their engines were producing. 
This resulted in Improper power and 
control sellings with an accompanying 
waste of fuel and loss of range. 

The new AiResearch pressure ratio 
system provides immediate, accurate 
thrust information by indicating the 
exact pressure relationship between 


the intake air and the exhaust air. 

This allows the pilot to adjust throt- 
tle and controls in accordance with the 
Mach Number called for by his flight 
plan . . . particularly Important under 
cruise climb conditions,., to get maxi- 
mum utilization of fuel and increased 
range, It also provides the positive 
thrust indication the pilot needs at take- 
off to determine when his loaded air- 


plane is capable of becoming airborne. 

This new pressure ratio system is 
anotherexample of AiResearch ability 
to combine accuracy and reliability 
with ruggedness in equipment vital to 
high speed, high altitude aircraft. 

Qualified engineers in the fields oj 
lurbo-machinery, heal transfer and 
electronics needed now. K'rile for 
information. 


THE 



CORF»ORATION 

AiResearch Manufacturing Divisions 


Los Angeles 43, California • Phoenix, Arizona 


Designers and manufacturers of rureraft camytonenis: i 




The Use of the DEL MAR 
DELta Aerial Tow TARGET 
permits Assessment and Evaluation 
of MISSILE WEAPONS SYSTEMS! 


DEL MAR DELta 
recovered by PIONEER PARACHUTES 



NEWS DIGEST 



Outboard Powers One-Mart Copter 


Goodyear Airciaft Corp.’s one-man GA-400R starts its vertical lift on power supplied 
by a 31 hp. outboard motor. Price of the small beUcoptcr would be about $2,000, 
if produced in (juantity. Designed as a liaison craft, the GA-400R can fly at speeds 
up to 60 knots. It weighs 233 lb. empty and carries a useful load of 200 lb. at 

model of the GA^OOR helicopter is 


Domestic 

Sperry Gyroscope Co. resumed pro- 
duction on a $20-million backlog of 
defense orders last week after 7,000 
members of the International Union 
of Electrical, Radio & Machine Work- 
ers (CIO) voted to accept a two-year 
contract and end their 35-day strike 
at three plants on Long Island. The 
new pact calls for an immediate 8-cent- 
an-hour raise plus an additional 5.3 

Ryan Aeronautical Co. received a 
Contract from Curtiss-Wright Corp.'s 
Aeronautical Division to produce after- 
burners for a “new jet engine." Amount 
of the San Diego firm’s new contract: 
more than $1 million. 

Titanium pilot plant will be built 
and operated by National Research 
Corp. at Newton, Mass., under a 
51,183,000 contract awarded by the 
General Services Administration. De- 
signed to produce 1,000 lb. of titanium 
a day, the plant will demonstrate the 
company’s new non-Kroll process. 

Teinco Aircraft Corp. received a 
Navy prime contract for a limited num- 
ber of the Alpa airborne electronics ' 
system. It is the first Temco-dcsigned 
product ordered into reguhir production 
by the Navy. 

Aerojet-General Corp.’s LR63-AJ-1 
liquid-propellant rocket is being tested 
on three Republic F-SdFs at Edwards 
AFB, Calif, 

H. M. Sawyer & Son Co. was pur- 
chased by a group headed by Charles 
F. Foote, president of the firm. Sawyer, 
with plants at Cambridge and Water- 
town, Mass., produces coated aviation 

De Havilland Aircraft Co. will send 
its four-engine Heron 2 on a demonstra- 
tion tour of the U-S. this summer in 
an effort to increase executive and 
short-haul transport sales. 

Boeing 707 made its lOOfh test flight 
at Seattle May 19. raising flielit time 
of USAF's prototype jet taiikcr-ttans- 
port to more than 1 50 flight hours. 

Transoccan Air Lines signed a con- 
tract to furnish Lufthansa with 10 
navigators for one vear for trans-Atlan- 
tic flights. 

Mohawk Airlines and the Air (Harrier 
Mechanics Assn. (AFL) negotiated a 


wage contract amendment that in- 
creases pay by 7 cents an hour across 
the board- The new agreement will be 
effective fronj Aug. 1, 1955, through 
Oct. 31, 1956. 

Financial 

Bendix Aviation (Hoip., Detroit, re- 
ports a net income of $12,965,000 
from sales totaling $291,782,000 for 
the six months ended Mat. 31, com- 
pared with an 511,113,000 net on .sales 
of 5315,793,000 for the same fiscal 
period last year. 

Aeioquip Corp., Jackson, Mich., 
earned a record 5851,000, in the first 
half of its current fi.scal year, an 182% 
increase over the six months ended 
Mat. 31. 1954. Sales totaled 510,574,- 
000, a 10% gain. 

Captial Airlines’ net profit increased 
to 5301.000 during the first quarter of 
1955, compared with a net loss of 

5711.000 for the same period of 1934. 
Passenger resenues climbed to 59,590.- 
000 from 58,717, 000- 

Jack & Heintz, Inc,, Cleveland, had 
first quarter earnings of 5559,000 on 
sales of 58,067,000, compared with a 
profit of 5480.000 and sales totaling 

58.907.000 for the same period of 
195-4. Present backlog of orders: 522.5 

Sperry Corp., New York, declared a 


•• 3.2 gal. of fuel. First 
making test flights at Goodyear’s Akron plant 

second quarter dividend of 50 cents, 
payable June 22 to stockholders of 
record June 1. 

McDonnell Aircraft Corp., St. Louis, 
will pay a regular 25-ccnt quarterly 
dividend July 1 to shareholders of 
record June 17. 

Solar Aircraft Co., San Diego, de- 
clared a regular quarterly dividend of 
25 cents a share on common stock, 
pavable Julv 1 5 to holders of record 
June 20. 

International 

Australian Government will order 
approximately 80 more two-place Vam- 
pire jet trainers from dc Harilland 
Aircraft Pty, Ltd- Decision to place 
the new contract came as the company’s 
Bankstown pbint prepared to sliut 
down after rolling out the last of 42 
Vampires previously ordered. 

CJen. Sir John (Happer, 93, lightcr- 
than-air pioneer who held Britain’s No. 
1 airship license, died Mav 24 in East- 
bourne, England. 

Bahamas Helicopters, Ltd., ordered 
two S-55s and spares from Westland 
Aircraft. Ltd., Yeovil, England. 

Saudi-Arabian Airlines took delivery 
on the first Convair 340 of six on 
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How G-E drive provides jet engine starting 
and a-c power from one engine pad 


Having only one engine pad available for both jet 
engine starting and a-c power, Douglas Aircraft faced 
a difficult problem in the design of the A4D Skyhawk. 
The flexibility of the General Electric 9 KVA hy- 
draulic constant speed drive permitted the addition 
of starting gears with no performance penalty and 
only a small increase in weight. 

Ideal for airborne applications, the G-E constant 
speed drive features a ball piston design that provides 



light weight and high reliability due to the small num- 
ber of moving parts and simple mechanical operation. 
Drives can be supplied from 9 KVA to 60 KVA for 
most engine speed ranges, 


FOR SPECIFIC INFORMATION on how the General 
Electric hydraulic constant speed drive can be tailored 
to your particular application, contact your nearest 
G-E Apparatus Sales Office. 


Tigress k Our Most Imporfanf Product 

GENERAL® ELECTRIC 





Washington Roundup 


Exit Carney, Enter Burke 

Rear Adinir.il Arlcigh A. “il Knot" Burke, 5T-ycar-old 
veteran of controvers}' and cleepvvqtet sailing, has been 
selected by President Eisenhower to succeed Admiral 
Robert R. Camey, Chief of Naval Operations who tangled 
with the Administration on the outlook for war in 
China. Carney is scheduled to retire .Aug. 16. following 
General Matthew B. Ridgway. Arrav Chief of Staff who 
crossed with the Administration on Army manpower 

Continued chairmanship of the Joint Chiefs of Staff 
by the Narv was assured by the President’s nomination 
of Admiral Arthur VV. Radford to another two-year 
term in that post. At the same time he has called for 
reappointment of General Nathan E. Twining to serve 
another two years as USAF Chief of Staff. 

Choice of Burke as CNO. including advancement to 
full admiral, puts this 1919 Annapolis graduate over the 
lieads of 90 officers who outrank him in senioriK. In 
addition to his claim to fame as a World War il 
destroyer leader, he was boss of “Operation 25." the 
organized Narw opposition to US.AF's B-56 bomber 

itc House insisted that Carney’s retirement does 
not result from his fainou.s "leak” to the press that 
Chinese Communists would be in a position to attack 
Quenioy and M.itsu by last .Apr. H, Radford’s rcappoint- 
inent as JCS chairman is the onh one for which he is 
eligible. Twining, now scheduled to head USAF until 
June 50. 1957, is 57 years old and would be eligible to 
succeed Radford at tliat time. 

Honaman Meets AIA 

In his first direct approach to the aircraft industrv. 
R. Karl Ilonaman, new Deputy .Assistant Secretary of 
Defense for Public .Aff.iirs. appeared at recent Washing- 
ton meeting of the .Aircraft Industries Assn. Public Rela- 
tions Adrisory Committee with a pica that industrs’ 
recognize new "grey area” of unclassified information 
whicn he labels "strategic.” Hoiiaman called on PR.AC, 
svhich already has rejected his invitation to lend liim an 
AIA representatise (AW May 2. p. 11). to recognize his 
thesis and submit uncla.ssifie^ material to his new office 
for clearance. Committee members suggested that De- 
fense Department should alter its classification system if 
necessary, cited difficultv of controlling their organiza- 
tions W'ithout clearcut rules. Ilonaman then pleaded for 
cooperation, repeating Secretary Wilson'.s assertion that 
ne\'’ plan will svork if it is tried, and urged that industry 
public relations men confer with his office. Reception 
to Honaman's proposal was cool. 

Trouble for PAA, Broniff 

Prospect is tliat only two carriers will be hit bv the 
lack of funds to pay May and June subsidy claims under 
the policy adopted by Cisil Aeronautics Board: Pan 
American World -Airvays and Braniff .Ainravs. 

Tile estimated amounts the Board won't be able to 
]wy: PAA, S5.2 million; Braniff, S552.000. 

Payments to all other carriers, however, will probablv 
be delayed. 

Congress voted the Board SR.9 million for subsidi' 
jiayments for the .Apr. 22 to July 1 period— S6. 5 million 
less than the Board thouglit it nced^. 

On ads’ice, CAB decided that the only “string” tied 


to the SS.9 million was that it should not be used to 
p;ii- carriers nhosc pavments might be affected by tire 
Supreme Court’s ’’offset" decision. P.A.A and Bniniff 
are the only two. 

This is what the Board plans to do; 

• Tire S1.6 million C.AB already bad on hand Apr. 22 
is to be used for PAA and Braniff payments; Si. 5 million 
will go toward meeting PAA's total estimated claims for 
the period of S4.7 million and $165,000 will meet 
Braniff’s estimated 5515,000 total in claims. 

• The S8.9 cniUion will be used to My all other caniers 
— svithout priorih— as their claims fall due, lire Board 
thinks its deficit for the period will be substantially less 
than the S6.5 million calculated some months ago. For 
example, payments for Hawaiian operations ha\c already 
been reduced S700.000. The claims the Board can’t 
piiv, though, «'ill be met out of Fiscal 1956 funds, which 
will probably be available around mid-July. 

P.AA is confident the Board will also meet its claims out 
of ne« funds for the coming fiscal year. 

Procurement Revision 

Defense Department has postponed the deadline for 
receipt of comments and suggestion.s on its proposed 
rcsision of Section XV of the .Armed Scr.-ices Procure- 
ment Regulation (,AW Apr. 25, p. 12). Origmallv set 
for Mav 25, industry obsenations now will be received 
up to June 20. In addition to expected opposition to 
more stringent control over allowability of bonus and 
pension costs, it now appears likely that strong objec- 
tions will be offered to at least hvo other items; the 
threat that most aircr;ift firms will ha\’C to revise their 
accounting practices and an alleged discrimination on 
expenses for general research- Firms predominately in 
defense work feel strongly they will be at disadvantage 
under terms which make "blue sky” research costs 
allowable only for competitors who do 75% of their 
business with non-govemmen tal customers. 

Meanwhile, Defense has added nesv paragraphs to 
existing ASPR Section XV, declaring that allowances 
fat deptcciation as provided by the Internal Revenue 
Code n ill be acceptable for costing purposes on contracts 
placed after June 1, 1955. Industry reaction is one of 
optimism, with hope that the trend is toward a more 
leahsfic r icK'point. On the surface, the new ASPR para- 
raphs ate intended to cleat up an existing obscure point, 
ut the shift in philosophy has been noted as significant. 

Subsidy Outlook 

The House left the door open for Civil Aeronautics 
Board to request additional subsidy funds. The subsidy 
request ssas reduced $25 million by the House Appro- 
priations Coniinittcc (see p. 95). 

Pointing out in floor debate that the committee 
trimmed the $63 million asked by the Board to 5-JO 
million. Rep. Prince Preston, eliaimian of the Com- 
merce .Subcommittee, obsen ed; "While it mav be ncces- 
x.iry to provide some additional funds for this purpose at 
il later date, the committee recommendation is adequate 
for the Board to commence operations during the next 
fiscal war. The committee feels that this approach to 
the problem of financing air carrier subsidies is desirable, 
in that it encourages the Board to take svhatcver steps 
may be necessary to protect the taxpayers in handling of 
these claims.” 

—Washington staff 
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President Accepts CAB Alaska Ruling 


Eisenhower asks Board to increase Pacific Northern, 
Alaska Airlines certificates from three to five years. 


Washington, D. C.-Thc explosive 
Statcs-Alaskii case lias been settled bv 
Ptesident Eisenliowcr by accepting with 
little change rcconmiendations of the 
Civil Aeronautics Board that certificates 
of Northwest Airlines, Pacific N’orthern 
Aitlincs and Alaska Airlines be re- 
newed. 

llie President asked the CAB to 
issue Pacific Nortlicm Airlines and 
Alaska Airlines five vear temporary cer- 
tificates instead of the three year au- 
thorizations set by the Board, and ex- 
pressed full approval of a merger of the 
two Alaskan carricts- 

This is how the WTiite House and 
CAB actions leave the air route pattern 
between tlic United States and Alaska 
at the present time; 

• Pacific Northern’s certificate between 
Portland/Scattlc and Anchorage is re- 
newed for five vears. adding Ketchikan 
as an intermediate point. 

• Alaska Airlines is renewed between 
Portland/Seattle and Fairbanks for five 
years. 

• Northwest Airlines' Seattlc-Anchorage 



temporary certificate is made perma- 

• Northwest's inner route between An- 
chorage and Minncapolis/St. Paul is re- 
newed for tlitec years. 

'lire application of Pan American 
World Airways for Anchorage as a 
co-terminal with k'airbanks is denied, 
as is a projected all-cargo service by 
Air Transport As-sociates. 

The Statcs-Alaska case was instituted 
as a general investigation of service 
between the U. S. and Alaska with an 
emphasis on cutting subsidy of the 

The main issue became a ques- 
tion of whether there arc too many 
caniers serving the route for economic 
operation. 

Congressional Reaction 

An examiner's report issued last July 
recommended the routes of Northwest 
and Pacific Northern be retained and 
the route of Alaska Airlines be discon- 
tinued. This has caused much disturb- 
ance in .Alaskan circles, and ri^orts last 
fall that the CAB had decided to elimi- 
nate Pacific Northern and Alaska Air- 
lines in favor of Northwest and PAA 
caused an uproar of protests from Alaska, 
the Pacific Northwest and their con- 
gressional delegations. 

Alaska interests were "thoroughly 
delighted” with the decision on the 
Statcs-Alaska case, according to E. L. 
Bartlett. .Alaska delegate, congressional 
pressure from the Pacific Northwxst 
and Alaska was against CAB’s original 
decision cutting Alaska and Pacific 
Northern out of Alaska service (AW 
Jan 31. p. 78), The Washington-Orc- 
gon-Alaska congressional representa- 
tives were insistent that four lines 
should serve the territory. 

“The Board’s altered decision for 
three year certificates was a victory,” 
Bartlett declared, "and the President's 
suggestion for five year certificates is 
a second victorv," lie pointed to "the 
great competitive disadvantage" of the 
two small carriers, Alaska and PNA, 
operating DC-4s, while PAA and North- 
west operate DC-6s. Constellations, 
and Stratocruisers, and concurred witli 
the President that longer-term certifi- 
cates would help correct this competi- 
tive imbalance. 

The Territorial Route Case, decided 


Pleases Legislators 

The President's action in the States- 
Board deeisioiix on route cases^ tri terri- 

llic legislation to accomplish' this was 
introduced by Washington's Sen. Warren 
Magnuson, chairman of the Senate Com- 
nicrec Committee. This came as a result 
of the President’s original action in the 
PaciSc Case overruling CAB and elimi- 
nating Northwest Airlines' service to 

Washington. Or'^on, Minnesota' and 
other congressional delegations serviced 
by Northsscst, the President changed his 
mind and authoriired service to Hawaii by 
Northwest as well as PAA (AW Feb. H. 
p. 12). In the Alaska Case, tlic Presi- 
dent's action is in line with the posib'on 
of the Oregon and W-ashington delega- 


by a split vote, is the first major pro- 
ceeding to go through the mill at the 
White House in which Chairman Ross 
Rizley has participated, and its han- 
dling shows a marked contrast with 
that accorded the Trans-Pacific Route 
Case earlier this year. 

Approves Merger 

The CAB recommendations were 
approved almost without alteration, 
and the changes made were confined 
to an extension of the certificates of 
the two Alaskan caniers. 

The President agreed strongly with 
the view of the Board that a merger of 
Pacific Northern and Alaska Airlines 
would be an important step in 
strengthening Stales-Alaska air tians- 

[ lortation and reducing subsidy. In his 
etter to Chairman Rizley, Eisenhower 
said; "While three year certificates 
might well encourage and facilitate 
such a merger, such certificates would 
create serious problems for both car- 
riers in the matter of financing new 
equipment. 

"I am convinced that there are other 
steps that the Board can take within 
its authoritv to encourage and facilitate 
such a merger, and I trust that the 
Board will hike all such steps as arc 
reasonable and appropriate." 

The President noted in his letter 
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Whittle 

Hitri SocialialB 

l,nndoii-)« 


Whittle, (oiii 

erlv a cnnlirnied Socialist, 

broke with tl 

0 Labor Party during the 

recent DcitisI 

elections, charging tliat 

icitionalizaKon 

of Powet Jets Ltd. by 

Sir Stafford C 



nc development. 

"... 1 wil 

never forgive nivvcif that 

1 was largely 


idea of natie 


duction into 

Sir Stafford s head, said 

Whittle, who 

w-as Power Jets’ chief en- 


ic added, the Power Jet 



its rights to d 

esign and make improved 

People who 


ginc.v dictated conipaiiv’s work, he 

charged, and 



m.’ which had been grow- 


dor the Ministrv of Air- 

craft Production's stifling policies, to 


en told they would become 


that he had been ads ised bs' the C.AB. 
through the Director of the Bureau of 
the Budget, tliat a fisc year extension 
of Alaska Airlines and Pacific Northern 
would better enable them to finance 
equipment purchases on a sound basis. 

In its recommendations, the Board 
told the President; 

"We have now had the opportunity 
of resiewing the benefits of the ness 
services in the light of experience, and 
hase concluded that, subject to certain 
modifications, the current route pattern 
should be retained for an additional 
experimental period. In so doing, \vc 
luve weighed on the one liand the 
isolation of Alaska, flic needs of the 
economy, and the interest of the na- 
tional defense against the possible sav- 
ing in mail pay support resulting from 
a reduction in the number of States- 
.Alaska carriers. Wc have concluded 
that competitive air service between the 
States and the gatesvays of Alaska is 
most conducive to the development of 
Alaska and is required b\’ the national 
defense interests, and tliat these con- 
siderations far outweigh the cost of 
the government of maintaining such a 
pattern.” 

Dissenting Views 

The Board cited a number of factors 
in recommending renewal of North- 
west's inner route, the principal one 
being national defense. The CAB 
pointed out that such a route can't be 
established on the spur of the moment 
in an emergency, while it can he 
casih' expanded if .iltcadv in operation. 

Also, according to CAB, the route 
has shown much improvement and has 


developmental possibilities. It is 400 
miles sluirter over the inner Great Circle 
muting between the Twin Cities and 
Aiichomgc than it is s’ia Seattle, 

CAB hfembers Gurney and Denny 
disagreed with the majority decision to 
renew the certificate of .-Maska .Airlines 
and fasored a longer renewal for Pacific 


VA'ashington, D. C-— Bitter contro- 
\ersy raged licrc last week in the 
Paitagon, White House and on Capi- 
tol Hill over the relative deselopinent 
and production rates of U- S. and 
Russian militarv aircraft- The battle 
was spurred by publication in .Aviation 
Wlek Ma\ 23 of cxclusise details on 
the types and numbers of new Russian 
aircraft displayed by the Soviets over 
Moscow early this month. -Aviation 
Week's exclusive story was widely re- 
printed by daily newspapers and dis- 
cussed on radio and television programs. 

Here arc the latest developments; 

• Defense Secretary Charles E. AA'ilson 
confirmed all the types and numbers of 
Russian aircraft reported bv Aviation 
Week to have participated in flic 
Moscow aerial display, 

• Senate Armed Services Committee 
held a preliminary investigation in 
exccutii'C session with top USAk' 
leaders on the issues raised b\ Aviation 
Week and Sen. Stuart Symington. 
Sen. Richard Russell, chairnan of the 
Senate Armed Scrsices Committee, 
said this preliminary hearing wcnild 
dctcnninc whether the preparedness 
"watchdog" sub-committce lieadcd by 
Sen. I.yndon Johnson svould proceed 
with a full-scale inquiry into tfie rela- 
tive position of US-AF and Russian air- 



Northern. Gurney also dissented on 
renewal of Northwest -Airlines’ inner 

Gurney estimates that elimination 
of tlie two routes would sasc the t,ix- 
pascr S2 million icarly. and he .secs 
slight prospects of successful operation 
on tiKin. 


craft and missile dcselopmcnt and pro- 
duction. 

■ .Asiation AA'cek's exclusise report on 
the Moscow air display and an accom- 
panving editorial "Double Shock for 
.Americans” and its production box 
score on U. S- and Russian planes were 
inserted in the Congressional Record 
as p.irt of debate bv Sen. Symington. 

• Defense Department in an official 
statement denied that the U. S. had 
lost total air superiority to the Russians 
but evaded the issue of whether Rus- 
sian progress during the past three years 
had cut the oncc-widc U. S. margin to 
a slim lead and whether the Russians 
were now moving at a fastet devclop- 
iiicnt and production rate than the 
U. S. on jet aircraft and missiles. 

• USAF military leaders confirmed 
extreme Pentagon concern o\er the rate 
of Russian progress during the past 
year in a scries of .Armed Forces Day 
speeches throughout the eountn. 

In placing Aviation Week's produc- 
tion box score in the Congressional 
Record as p.irt of floor debate. Sen. 
Symington said; 

"Most important in these publica- 
tions is a box score of the comparative 
military production which I now ask 
to have printed in the body of the Rec- 
ord at this point in iny remarks. . . . 
Some might call a box score an account- 
ing — in other words a balance sheet. 

"Now that this balance sheet has 
been supplied by a magazine of high 
standing in the aviation industry. I 
again urge that the Administration 
cither confirm or concct the accuracy 
of this published accounting.” 

Secretarv Wilson’s formaf statement 
confirming the accuracy of Aviation 
Week's description of the Moscow air 
dispiav occurred the day after Sen. Sym- 
ington ’.s statement on the Senate floor. 
Defense Department has not yet is- 
sued a formal statement on .Aviation 
Week’s production box score but it is 
certain that it was a point of discus- 
sion ill the Senate Armod Services Com- 
mittee executive session. 

Growing congressional support for 
Sen. Symington’s demand for a full- 
scale investigation of what the true 
facts were on the relative positions of 
the U. S. and Russia in aircraft and 
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missile development and production 
came from Sen. Richard Russell, chair- 
man of the Senate Armed Services Com- 
mittee; Sen. Henrs’ Jackson, a member 
of the Joint Congressional Atomic 
Energv' Committee; Sen. John Kennedy 
and Sen, Margaret Chase Smith. 

Administration defense to the rising 
tide of criticism over its handling of 
the Russian air display story and U. S. 
military air policy was to stoutly main- 
tain that Russia does not vet have all 
of the elements required for total ait 
siipcrioritv. It dodged any attempts to 
pin down its top spokesmen on the 


questions of whether Russia had signifi- 
cantly narrowed the U. S. lead in air- 
craft des’elopment and production and 
was now proceeding in these fields at 
a more rapid rate than the U. S- 
Uowes’cr, repercussions were already 
being felt hr aircraft manufacturers. 
Thes’ were ordered to accelerate such 
key production programs as the Boeing 
B-52 hcavv jet bomber at Seattle anS 
W'ichita and the Convair l'-102 super- 
sonic interceptor at San Diego. Another 
progranr expected to be accelerated is 
the Lockheed F-104 supersonic day 
fighter now being built at Burbank- 


Sen. Symington accused Secretary 
Wilson of withholding "the truth” 
from the American people about Rus- 
sian air progress. 

He said Mr. Wilson only released 
infomiation about Russian air dcs-elop- 
ments when "forced” to do so by prior 
unofficial disclosures or congressional 

Sen. Symington was referring to Mr. 
^\'ilson’s detailed disclosure on May 
24 of the new types of planes observed 
over Moscow- 

\\’iison, in a rebuttal to the Demo- 
cratic questioning, asserted that tlic 
United States was maintaining "a mih- 
laty capability superior to that of any 
potential enemy.” 

Sen. Symington, firing back at Wil- 
son. said he had neser asserted that 
Russia had gained air superiority Over 
the U. S. What he is fearful of, the 
senator said, is that Russia "is in the 
process of sutpas-sing us.” 

Sen. Symington said "one of the 
bad things about the present situation 
is that Mr, Wilson is not giving the 
truth to the American people until 
forced to do so.” 

Sen. Symington. Air Force Secretary 
in the Truman Administration, noted 
that Wilson had asserted that the in- 
formation about the Russian planes 
had been known for some time. 

"If this is true,” Svmington said, 
"why didn’t he release it before instead 
of waiting until the pressure was on 

Sen, Jackson said Wilson “fails to 
tell the American people that our lead 
is only temporary." 

"Based on Russian airplane progress 
to date.” Jackson said, "it is only a 
matter of time until they will be able to 
surpass us in the air," 

"The best proof that Wilson is not 
telling the full story will come when 
the Air Force is compelled to step up 
its production of B-52 bombers and 
other jet type planes," Jackson said. 

Light Weight Orpheus 
Completes Type Tests 

London— Bristol’s Orpheus turbojet 
designed for light wciglit fighters has 
tompicted its 150-hr. type test at a 
n ting of 5,285 lb. thrust. The engine 
weighs T46 11).. for a thrust-weight ratio 
of 4-4. liighcst of any British engine to 
pass the 1 50-hr. test. 

First Orpheus ran last Dec. 17; since 
tlicn, Bristol has completed at least 
fisc engines, all now as'ailablc for test 
running, .^mong these is one rated bc- 
tss-cen 4.SOO and 4,900 lb., and weigh- 
ing less than 850 lb., for a thrust-weight 
ratio approaching six. Rolls-Royce Soar 
expendable turbojet has a six-to-one 
ratio, but is a short-life engine, and does 
not need to qualify at 150 hr. 


President Eisenhower’s Statements 

The folloning statements on the question of Russian military aviation progress 
were made by President Dwight D. Eisenhower at his press conference held after 
release of the Department nf Defcn.se text on the Moscow aerial display hut before 
publication of Aviation Week’s exclusive description of this event May 25, p. 12. 

Question by Merriman Smith. United Press: 

Ml. President. Senator Symington wants to know whether this country has lost 
control of the air to Russia. Do yon think so, sir? 

Answer— Well, tliat is a vetv generalized statement, "lost control of the ait." 

As anvbodv who c experienced in warfare knows, control of the air is a relative 
thing, and anvbodv with a certain amomit of air force in action can gain control 
over a place where he chooses to concentrate his air. and for a given space of lime, 
or temporarv space of time, even in tlie face of quite great general superioritv on 
the other side. 

The Germans did it to us as [ate as Jan. 1, 1945. I'hose of you who were in 
the Eiitopean theatre on that day will remember what a drenching our oiriields got 
even though we later destroved a great deal of that attacking force. 

Now', as of todav. most of von people are rather familiar with the character of our 
Air Force, including its scicnb’fic character. 

Back in abont 1948-49. we began to build heavily these B-26s. well knowing it 
was a transition aircraft It was an aircraft that did give us a big intctcontineiital 
bomber at the same time that we knew that the day of the big jet bomber was 
coming along. 

Blit you have to standardize at different periods on particular types. Now. those 
B-56 planes w-ere good planes for their day, and they' arc now being phased out as 
others will come along. 

So in the very new ones, since with this possession of this intermediate bomber, 
wc had a chance to work iot a rcallv line type in the B*52 and its successors, which 
will ccrtainlv come along, w'c mav not have as many B-52s as w'e should like at this 
moment. 

I don’t know' the exact mimber. but to say that wc have lost in a twinkling all of 
this great technical development and technical excellence as w'e!] ax the number in 
our tola) aircraft is just not true. 

Question bv Martin S. Ifavdeii, Detroit News; 

Mr. President, going back to this air power questioD. apparently Senator Syming. 
ton w'a.s aroused because of a report that in Moscow they' had seen a flight of new 
intercontinental bombers or something of the sort. 

I would like to ask you, sir. has there been anv Russian ait development reported 
that has thrown off vom previous planning as to Russian air strength? In other words, 
have you been greativ startled bv anv of this. 

Answ'Ct— AVell, this is w'hat 1—1 believe this; 'That from time to time, in several 
lines of endeavor, sdentifie endeavor, aircraft and others, there has come io ev'idciice 
that exceeded predictions of w'hat— w'hcre they w'oiild be at any [larticnlar moment. 

Now. 1 remember of approving the statement that was issued on that aircraft, and 
I’ve forgotten tlie details uf it. so I want to be a little bit guarded in my speecli, but 
we do know that tlicv flew' past— thev didn't fly past on Mav Dav. sou know, it was 
bad weather- but in prach'ce for the May Day they flew post several times, a miiiibcr 
of airplanes, among w'hich were a few' of items which, bv the .size of their engines, 
tlie size of the airframe, w'ould certainly be capable of long-distance flight, carry-ing 
heavy loads. 

Now-, what their condition is inside, what their readiness of technical perfection 
and all the things that we know go into one of these things, nobody knows. 
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Aircraft Firms Lead Contract List 


Aircraft and related industries won 
the lion’s share of Defense Depart- 
ment prime contracts in the IS months 
from July 1. 1953 to Dec. 31. 1954. ami 
Defense Secretary Charles E. W'ilson 
expects they will continue to dominate 
future contracting. 

I'igures released last week by- the 
Pentagon on the 100 Enns receiving 
largest net value of contracts in the 
period show that aircraft and related in- 
dustries are listed 60 times, 'lire top 
11 firms in rank all were aircraft com- 
panies. which alone received more than 
41% of the total dollar awards. 

I’op tank went to United Aircraft 
Corp., and its subsidiaries. I’hey sold 
SI, 061. 1 million of equipment which 
includes Pratt & Whi^ev engines, 
Sikorsky helicopters and Hamilton- 
Standard propellers. United’s share of 
the total defense contract business in 
the period w-as 6.5%. 

Other leading firms were Douglas. 
North American. Boeing, Lockheed. 
General Dy-namics (Convair), Grum- 
man, Curtiss-Wright, Republic. Hughes 
and Martin. 

ScCTctary Wilson said he is confident 


that the existing aircraft companies ace 
substantially competent to meet cur- 
rent U-S- requirements. He indicated 
that the trend is toward firm domina- 
tion of the field by the specialized 
prime contractors and tiiat in case of 
another national emergency there w-ill 
be less ins-asion of the field by com- 
p;mics primarily in outside fields. 

Defense Department’s figures were 
compiled at the request of congres- 
siunal committees. Accompanying the 
list of awards from mid-1953 to the end 
of 1954 was another listing firms that 
had lost their rating among tlie top 100 
Defense Department contractors. 

llicsc eorapaiiics, including 12 in 
the aircraft and related fields, for the 
most part had suffered cancellations and 
cutbacks in the post-Korea period. 

No data was ^ven out On backlogs, 
but the Defense Department .said many 
of these firms still remained among the 
most important suppliers of military 
goods despite the tact that they did 
not figure in the list of 100 top new 
contractors in late 1955 and 1954- 

Top interest was show'n in General 
Motors Corp., once the goiemmcnt’s 


Lag on New Awards 

Here is a list of corporations in the 
aircraft and related industries who were 
among tlie 100 lai^est militaTv prime con- 
tractors as of June 30. 1953, but not 
among llie first 100 in awards made ill 
the foilow'ing 18 months. The letters 
"CR" in the last column refers to net 
credit, the negative amount left after 
canccllatioru and cutbacks exceeded new 
prociirerncnt awards made in the period. 


Wvulnshein* EUrtHe Celt 
Nerihiop Airojh 

Sudsbxkti Paebird Coip. 

Bell Alieiaft Ceio 

Colllni Radio Co . 

U. S. Rubbet Co. 

Sun Oil Cd 


(In mllllont] 
S-S8.0 {CRl 
-R55.9 (CR) 





biggest defense supplier. Cancellations 
ot rontracts w-ith GM exceeded new 
procurement from the company by 
nearly S60 million. 


Companies Among 100 Largest Mililar)- Contract Winners 

Corporations in aircraft and related indiutries included among fop 100 fimis ill net value of milibiry prime contract 
awardr made in the 18-month period from Inly 1. 1953 to Dec. 31, 1954; 


(ill milliofir} of Total 
Total awaidi for work in iKe U. S. $16,337.! 100.0 

Total, 100 companies and their aifili- 


ales 11,109.1 

1. United Aircraft Corp 1,061.1 

S, Deualas Aircreh Co 1,041.8 

3. North American Aviation. . . 910.! 

4. Boeing Airplane Co 764,9 

5. Lockheed Aircraft Corp 673.6 

6- General Dynamics Corp 597.9 

8. Curtiss-Wright Corp 339.9 

9. Republic Aviation Corp. ... 3!9.5 

10. Hughes Tool Co . 313.3 

11. Glenn L. MaKin Co !76.4 

1!. American Telephone and Telegraph 

Co... . !63.5 

13. fiandix Aviation Corp .... !14,7 

14. General Electric Co. !13.3 

15. Fairchild Engine and Airplane Corp. 170.! 

17. Sperry Corp. . . 165.! 

19. Plareeki Helicopter Corp 108.7 

!0. Goodyear Tire & Rubber Co. 101.9 

!1. Standard Oil Co. of California 96.8 

!!. Standard Oil Co. of New jersey. . . 95.6 

!4. International Business Machines Corp. 94,8 

!6, Radio Corporation of America 75.8 

99. Avco Manufacturing Corp 66.6 

30. Rhilco Corp ... 65.5 

33. Ford Motor Co 58.4 

34. Hayes Aircraft Corp 54.4 

35. Phtlllps Petroleum Co 53.6 

37. Raytheon Manulacturing Co 50.7 


0.7 

0.6 

0.6 

0.6 


0.4 

0.3 

0.3 

0.3 


(in millions) of Total 


41. Thompson Products, Inc 4!.8 

4!, Massachusetts Institute of Technology 40.8 

44. Beech Aircraft Corp 39.3 

46, Minneapolis Honeywell Regulator Co. 35.9 

47. Sylvania Eiectric Products Inc. . .. 35.8 

49. General Tire and Rubber Co 34.8 

5!. Reevei Instrument Corp . . 3!.5 

53. Continental Motors Corp 3!.1 

54. Tide Water Associated Oil Co 3!.0 

57. Motorola, Inc 30,4 

58. Cities Service Co. .. . 96,7 

64. Weslinghouie Air Brake Co. ... 95.9 

65. Pan American World Airways . . . 95.9 

66. General Mills, Inc . 95.0 

69. Bill jack and Scientific Instrument Co. 94.1 

70. Shell Oil Co 93.7 

71. Johns Hopkins University . 93.6 

79. Fairchild Camera and Instrument Corp. 93.6 

74, Gilfillan Brothers ... ... 99,2 

76. Sundstrand Machine Tool Co . 91.1 

77. Garrett Corp 90.6 

78. Sinclair Oil Corp 90.1 

79. Soeony Vacuum Oil Co 19.8 

80. Borg-Warner Corp 19.7 

81. Houdailie-Hershey Corp 18.5 

83. Reynolds Metals Co 18.9 

86. Gremco.Inc.. 17.1 

98. Admiral Corp 14.7 

100. Hiller Helicopters 14.9 


0.1 

0.1 

0-1 

0.1 

0.1 

0.1 

0.1 

0.1 


0,1 

0.1 

0.1 

0.1 

0.1 
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White Outlines Soviet Technical Gains 


tiK folJoicjiig jliitL-mciil by Gc;ierjJ T/iomas D. W/iite, vice chief of 
Staff of the U. S. /\if i‘'orce, is consicicrcd by Aviafioii Week Editors to be 
ail accurate esposifioii of the relative positions of American and Russian 
technologies as applied to development of aiipowcr and atomic weajioiis- 
A/adc by an anfliorifativc military' leader, it is important c'ideiice on the 
controiersy over tlie comparison of Kussian and U. S. airpo'ver now boil- 
ing in Congress and in the press. Because it nas made before a limited 
audience in I’ittsburgli as an Armed I'orccs Day speech, Ai’iation Week 
is presenting the tc.vt of General White's statement as a sendee to its 
readers. 


- . Our main probkni today is to 
maintain a position of strcngtli. Miicli 
of our strength must be military. Our 
defense establishment must fulfill a two- 
fold need. 

“First, we must hasc the forces to 
meet and beat an attack if one should 
come today. This emphasizes the im- 
portance of forccs-in-bcing. 

“Second, wc must keep up our effec- 
tive strength for an indefinite period, 
ten-twenty years or perhaps even longer. 
I stress the word effccti\c- La^e num- 
bers of planes, ships, and divi.sions 
would be worthless unless then arc ef- 
fective against an enema: and to be 
effective they must be superior. This 
means wc must deseloii weapon svsteins 
that keep us ahead of the enemy. 
Larger Forces 

. . Wc must be ready at any time 
and for a long time. Meeting these 
needs poses a problem more difficult 
than any wc base e\ cr faced in history 
and it means larger and more e-spen- 
sivc peacetime forces than we have 
ever had. 

■ fii the years after \N'orld War II 
the Soviets were building up tbeir 
forces while wc were reducing ours. 
They outnumbered us in men, guns, 
tank’s and planes. They still do. But 
despite their great numerical advantage 
wc were, and still are the main obstacle 
to their aggressive aims. Tlieii massive 
army and their many |itaiics have been 
a powerful influence on the Eurasian 
land mass. But these forces have not 
been capable of exerting strong military 
picssurc directly against the United 
States. 

"On the other hand, the United 
States had the means of exerting mili- 
tary |3icssure directly against the vital 
anters of the Soviet Union. I’hc fact 
that wc had this ability while they did 
not put them in an inferior strategic 
position. .Mthough their ambitions for 
conquest were not dampened, thev were 
wary of starting anything that might re- 
sult in their Inning to face the full 
power of the United States. 

“Faced witlr this situation, the Sov- 
iets looked for a way out. The answer 
was olnious. The practical wav for them 
to put real pressure on the United 


States— and at the same time relieve 
some of the cold war pressure we were 
able to put on them— was to develop 
long range nuclear air pon’er. W'ltli long 
range air power they would have the 
ability to strike directly at this conti- 
nent. With nuclear weapons they 
would have the ability to use their air 
power with tremendous cffcctKcncss. 
First Step Forward 

“Building this force and these weap- 
ons presented the Soviets with a proo- 
lem they had never before faced. In 
the past they had created little in the 
way of new weapons of war. In World 
W'ar II. their allies provided most of 
tlieir up-to-date weapons. Their ships, 
planes, tanks and guns were largely 
adaptations and modifications of exist- 
ing weapons. 

"Tlic Soviets further developed this 
ability to copy, and they used our B-29 
as well as captured German planes and 
missiles as models. In the post-war 
period they profited by the spviii| and 
defection that was going on in the field 
of nuclear weapons, and they copied 

“However, the Soviet goal was not 
just to catch up: it was to get ahead. 
They had entered a race in which we 
had a head start. The result was this: 
For the first time they had to develop 
a technical structure that could create 
new weapons. This decision to embark 
on an air power-nuclear program is sig- 
nificant. It marked the first real fonvard 
step bv the Communists into the field 
of technology. 

"WTien they embarked on this pro- 
gram to create new weapons it marked 
the beginning of the tcehnological race 
vve arc in today. . . . Our whiSc future 
depends on the outcome of this race. 

"How do wc stack up in this contest 
for technological superioritv? MHiat are 
our prospects for the long ten or twenty 
year pull’ 

'Dangerous Complacency' 

“Throughout the whole Twentieth 
Century wc have been one of the lead- 
ers in technological progress. Our in- 
elustries have consistentK produced 
eomnioclitics of superior pttfotmauce 
and value, ^^'c have made these things 


in greater volume and at less cost than 
other nations. Wc have also been the 
leaders in substituting mechanical de- 
vices for manual labor. However, our 
great strength has been inure along the 
fines of production rather than inven- 
tion. Many of the key scientific break- 
throughs of this century were made in 
England. I’'rance or Gcnnany. 

"Nor have wc always been first in 
the development of militarv weapons. 
W'e were not the first to have tanks. 
We were not the first to have jet air- 
craft. In the end, however, our produc- 
tion paid off. In every war we equipped 
our forces with large amounts of supe- 
rior weapons— and won, 

"As a natiun we take great pride in 
our achievements. It has become habit 
to believe that wc are bound to win 
any technological race, particularly with 
the Soviets. This is a dangerous com- 
placency. We must be careful not to 
overrate ourselves and underrate our 
competitors. 

“Just as the technical leadership of 
the United States seems uunuestioned, 
some take it for granted that Soviet 
technology is primitive and backward. 
Although many admit that the Soviets 
have produced some first-class scientists 
and even a few inventors, we arc often 
amused bv Soviet claims of technologi- 
cal firsts. This amusement leads to the 
belief that they could never be first. 
Most people arc convinced that because 
of our great rcx«rd in the past, we will 
continue to out-invent and out-produce 
everybody else in the future. 

"■iTn's is a comforting thought, but it 
may prove to be dangerously in error. 
The records of the past few years indi- 
cate that our technological lead is by 
no means self perpetuating. 

Soviet Maturity 

“The Soviets are showing signs of 
technological maturity. WTiat many of 
our experts predicted they could not 
do, they did. Even more surprising, 
some of the things they were sup- 
posedlv unable to do at all, they not 
only did. but they did in a big hunv. 

• “For c.xamjsle, we thought they could 
not duplicate the B-29 in less than six 
ut seven y'cats. They duplicated it in 

• "We estimated that it would be diffi- 
cult for tlicm to make a good copy of 
the Biitisli jet engine. Tlicy produced 
a better version of this engine in less 
than a year. 

• "In 1946, out experts thought they 
cnuld not produce an atomic bomb in 
less than six to ten years, if at all. They 
locked the world with a nuclear explo- 
sion in about three years. This is just 
about the same time it took the United 
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States tn produce lb first weapons. 

"Now it is true that all these accom- 
plislmients were for the most part 
dupliration. They were not original 
achicscmcnts. But thes' duplicated and 
even improsed ii|3nii some scry eompli- 
c.ated weapons, 'lliis is signifie.mt. .As a 
nation acquires the technological .abihts 
to duplicate complex weapons, it be- 
comes capable of building new and 
original weapons. 

Red Production Progress 

"W'e hate seen examples of this. 
The MiG-1 5 may not be superior o\ cr- 
all to the F-86. But who can deny the 
fact that it was a first-class fighter and 
in many ways, an original design? Even 
more important, could a backward tech- 
nology produce 1 5.000 of these niodcru 
jets in just a few vears? 

" They now have the MiG-17- an air- 
craft comparable to the F-lOO, one of 
our newest fighters. W'e can forget the 
MiG-15 becau.se the 17 is replacing it. 
Thev now have thousands of these new 
models. 

"Altlioiigli weather interfered with 
their May Day show, we saw two nesv 
models of fighters during rehearsals for 
the big parade. One is a new supersonic 
model. The other is an all-weather 
fighter. 

"You may sav. ‘well, they hare con- 
centrated on fighters.' But this is not 
the case. They are dcr eloping and pro- 
ducing the planes for a great bomber 

"Last year we observed a completely 
new medium bomber. W'e expected 
they might des'elop such an aircraft 
taking several years to get into produc- 
tion. But this year tTiey showed us 
enough of them to make us realize that 
they were already in production. "111050 
ace great steps of progress. 

Bomber Threat 

"But the airplane that gives os real 
reason for concern here in the United 
States is the long range jet bomber. 
'The Soviets have no use for a long 
range bomber except to attack the 
United States. Last year wc saw one 
Sos-iet model- This year we saw num- 
bers of them in formation. 

"Tliese observations establish a neiv 
ba.si.s for our estimate of Soi iet produc- 
tion of the heavy jet bomber and the 
medium jet bomber. This knowledge is 
es'idence of the modem technology of 
the Soviet aircraft indiistrv and the ad- 
vances which arc being made by them. 

“Wc must continue to be On the 
alert and maintain our own forces to 
insure the lead over the Soviets that wc 

"Tlie Soviets may have started 
slowly, but they are learning fast. 

“The national resources needed in a 
race for technical superiority are not 
God-given endowments like minerals. 



General Thomas Etresser White. 54, 
ciinibincs extensive diplomatic service 
with combat cciiiimand experience to 
serve as the No. 2 airman in the USAF 
coiiiiiiand hierarchy. He is a West Point 

tore learning to fly and transferring to 
the .Army Ait Corps in 1924. Gen. 
AMiite^s diplomatic assignments have 

Rin de laneiro in militarv attache posts. 

During World War II he served as 
assistant chief of the Air Staff for io- 
telligcnce In Amiy Air Force hc-adquai- 

Soiith Pacific theater ^lere he was 
deputy commander of the Ilth Air 
Foicei commander of the Seventh Air 
Force. After the war he served in the 
Orient as chief nf staff of tlie Far Fast 
Air Forces with headquarters in Tokvo 
and later as commander of the Fifth Ait 


Force in Japan until 194$. 

He rctnined to the Pentagon for foot 
years in legislative and operations assign- 



'Iliey are man-created resources like 
industry or transportation. To be 
strong in technology a nation needs 
alert scientific leadership .ind it must in- 
vest III basic and experimental research, 
in laboratories and in testing facilities. 
It must also liavc a broad population 

base, so that numerous loung people 
can be channeled into the scientific and 
engineering professions. Fhc more peo- 
ple you can funnel into training, the 
better selection you har e to choose 

Engineer Output Lead 

"In tlie past, we in the United States 
have had the physical resources, and 
many of out people entered scientific 
and technical careers- We arc continu- 
ing to invest in technical resources, but 


our production of trained people is not 
mcrcasiiig. 

“Russia is making rajiid progress. The 
Soviets hai-c conic from a period in 
w'liicb most of their pojiulation was il- 
literate, to a point where their present 
output of scientists and engineers ex- 
ceeds that nf the United States, Hiis 
is one area where they hai'e gained lead- 
ership. 

"Of course, tlicv did not have to 
start from scratch. 'ITicy had the re- 
soutccs for a sizeable production base. 
They had scientists and engineers of 
their own and they 'borrowed' large 
numbers of German scientists and en- 
gineers who were experts in the field of 
aircraft and missiles. 

‘■|''urthermore. their population is 
larger than ours by about a third. Tliis 
gi\x:s them a greater educational poten- 
tial, which tlicy can be expected to use 
to the limit. 

"Here arc some cold facts: In 1950, 
the United States graduated 50,000 
engineers— an all-time higli. This peak 
was composed of veterans studying iin- 
elct the 6- I. Rill. Last year we gradu- 
ated only 20.000 engineers. Bv con- 
trast, the Russians graduated 28,000 
engineers in 1950, 40,000 in 1955. and 
54,000 in 1954. Russia nosv has almost 
caught us in total numbers of engineers 
and ha.s passed us in total numbers of 
scientists. These figures are nothing 
to be optimistic about. 

Sound Information Position 

“Of course, questions can be raised 
about the quality of the Soviet gradu- 
ates. T'he United States docihase the 
adiantage that out young men arc 
brought up in a machine-age cuviron- 
ment. Thev soak up a lot of technical 
background. But the Soviets work their 
students harder. 

“In summary, wc had the lead in 
scientific manjxiwer— but this lead is 
going, if it has not altcadr gone. On 
the technical manpower front, time 
does not seem to be working is out 

"Turning now to another phase of 
technical tesoutces, we find the Soviets 
have another advantagc-thc Iron Cur- 
tain. Tin's security liirricr allows the 
Communist bloc to hold on to their 
inventions and discoveries. F'rcc na- 
tions cannot share them. 

“By contrast, the United States and 
free nations are liberal with tcclmical 
information. This is an outgrowth of 
the democratic svsiem. Besides, wc 
believe that exchange of information 
aids scientific and industrial progress. 
I do not believe that all releases we 
have made are based on sound rea- 
soning, but I believe our position of 
freedom of information is sound. 

“However, wc must recognize that we 
are paying a price for this freedom, 
just as we must pay the price for other 
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RF-84F THUNOERFLASH no5CS up tn (he fljing boom of Boeing KB Z9P tankei foe scriaJ 
replenishment of its fuel tanks, »hi1e another waits its turn, lire Republic reconnaissance- 
fighter is capable of high-or low-altitude, dav or night missions. Four F-84Gs recently 
flew from Tokyo to Airstraiia non-stop with J aerial refuelings (AW May 2?, p. 7). 


freedoms we enjoy. The price is this: 
The Soviets profit from our efforts. 
Shorter Lead Time 

"A final point in this comparison 
of Soviet technological svstems with 
ours is speed of prt^iiction. I do not 
mean the speed of one production and 
assembly line. I am referring to what 
we call lead time— the whole period 
from invention of a weapon through 
development, test, training and finally 
a combat, capability. \\'ith the com- 
plete weapons of today lead time is a 
matter of years. 

“Tiicrc is also evidence that the 
Soviet technological structure is simpler 
and more streamlined than oun, Their 
programs arc controlled by military 
necessity and the urgency of getting 
ahead. Ours are somewhat confined by 
democratic processes of decision-making 
and influenced by the need for eeon- 

"WTiatcvcr the reasons are. we do 
know that they have produced first-class 
equipment and their lead time across- 
the-board is shorter than oiirs- 

"On our side we ha\e cut down 
some of out bottlenecks. In the Air 
Force we ha\c teorganir.ed and stream- 
lined our research and development 

“This has saved valuable time, but 
there ate other complicating factors that 
arc not so casv to remeds. 

"For example, our budget cycle. 
Howescr beneficial this system of bud- 
geting may be, it undoubtedly costs us 
in time lost. 

“Our desire to build safety into our 
equipment and the need to keep equip- 
ment in service for a long time; out 
tendenev to build multi-purpose weap- 


ons— all these lengthen out weapon lead 

"We must do es'erything we can to 
reduce if. Under United States policy 
we will not start a war. This means 

grams, against many ev'entuaSties. By 
contrast, the Soviets can choose their 
time and their strategy and work to- 
ward it. They can select particular 
weapon systems and put on a crash 
program. By concentrating in this way 
they may be able to telescope prog- 
ress in specific areas. The danger is 
that they may do this in areas that can 
be decisive. 

Need for Break-Through 

"These comparisons of scientific 
manpower, the saf^iaid on our tech- 
nical effort and weapon 'lead times’ 
indicate how foolhardy it would be 
to assume tliat we will automatically 
keep the lead. Technical superiority is 
not antomatic. It must be made to 

"Of course, a major technological 
break-through could again give us the 
lead for a period or two, three or even 
five years. But we cannot gamble that 
this will happen. The only sure way 
is to make the effort needed for a 
progressive improvement. Any break- 
through would then be a bonus. It 
would be further insurance for us. 

•'The future will not hold an encour- 
aging picture unless we make the tight 
decisions and then act decisively. But 
we cannot neglect the other main 
need 1 mentioned in the beginning— 
5trength-in-bcing. 

"We are up against an enemy that 
could strike at any time. If war came 
today— and it could— we would have to 


fight it with the trained divisions that 
are rcadv to fake the field, the air- 
planes that can fly, and the ships that 
art afloat today. Out strength-in-bcing 
is a shield. Behind this shield we can 
go on working to get better weapons. 
Our strategy will undergo change. But 
it must change as our combat strength 
changes, not as we get the ideas for 
some new weapon system. 

“Despite the improving strength of 
the Communists, our prospects for the 
future look bright. We can fail to win 
the technological battle only if we fail 
to recognize its importancc. 

"Unless we keep up our day-to-day 
strength we will have no shield to assure 
our future developments . . -" 


PanAm Will Borrow 
$60 Million For DC-7s 


Fan American W'orld Airway.s has 
completed a $60-million, 25-year finan- 
ing arrangememt to cover payments on 
its orders for 40 Douglas DC-7s (AW 
Mav 2, p. 86). 

The DC-7s represent a total invest- 
ment of a 5110 million. 

PAA President Juan T. Trippe 
revealed the new loan last week at 
the airline's 27th annual meeting of 
stockholder in New York. He also 
reported Pan Am’s commercial reve- 
nues increased to an all-time high of 
544.697.000 during the first quarter of 


1955. 

Pan American will borrow the S60 
million from 18 insurance companies 
as installments ate due on 55 DC-7Cs 
and seven DC-7Bs. The international 
air carrier paid a 2S% deposit on the 
new transports and, with throw off of 
depreciation, should bo able to cover 
the remaining 75% with its new financ- 
ing arrangment. 


The loan is in addihon to 3 S>9- 


million credit agreement negotiated 
with banks in 1955- 

In his report of first quarter results, 
Trippe said the record revenues repre- 
sented an increase of 21% over the 
first three months of 1954- Passenger- 
miles flown during the period gained 


He also forecast air traffic between 
the United States and foreign countries 
would be the greatest in historv during 
1955, 

P.AA's chief executive backed up this 
prediction with charts showing that the 
airlines are winning an increasing share 
of international and ovetscas travel 
from the United States. 

Airlines carried an all-time high of 
68% of the total international volume 
last year, Trippe said, and Pan Ameri- 
can's slice of the 1954 market was 28% 
of all persons traveling abroad on both 
air and sea carriers. 
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"Sfioemket- 
SfickfoYoat bsf!" 

has always taken this 
old adage seriously! 

EEMCO concentrates on the design, develoiinient and 
manufacture of Special Motors and Actuators for 
aircraft and guided missiles. We do 
nothing else. Period. 


A Few Typical EEI 

MOIOR 


PROJECT ENGINEERS Please Notc! 


»..ONLY 

ROBINSON 


SHOCK and VIBRATION CONTROL 
for AIRBORNE EQUIPMENT 

Only Robinson will do when, for best performance. yoU must have com- 
plete protection of vulnerable equipment against shock or vibration — 

Or. when you must save weight and cost of a device, and only greater 
protection will make this possible. You can build a thing stronger or 
shake it less; the latter is by far the more economical procedure. 

Note that even the latest specifications for shock and vibration control 
are becoming obsolete, because of the rapidity of aeronautical progress. 

Unprecedented engine power, speeds, and extremes of temperature sub- 
ject electronic equipment to conditions never before encountered. 

Unless these sensitive devices are fully and properly protected, their 
performance is interfered with, and their service life shortened. 

At stake are no less than the safety of pilots and passengers, the 
performance of civil and military aircraft, and huge deterioration 
costs of equipment. 

In the military field, it is not too much to say that the performance of jet 
aircraft and guided missiles is limited by the degree of protection afforded 
their control mechanisms. The success of a mission — the defense of 
an area — may stand on the performance of shock and vibration 
control mountings. 


WHAT TYPES OF CONTROLS 
ARE AVAILABLE? 

Starling with crude rubber and springs, progress in shock 
and vibration control has now resulted in one and only oiip 
method Tor energy dissipation, which has nil the following 
essentials: 

2. Multi-directional absorption -i.c„ handling 
of shock and vibration from every angle. 

3, IndilTcrciicc to extremes of heal and cold 
and the presence of dirt, oil, grease, or other 
deteriorative influences. 

•f. Insurance against in.stallalion errors; reduc- 
tion of installation lime. 

3. Long extended and unchanging performance 
of mountings. 

f>. EITeclivc reduction of bulk, weight, and cost 
of equipment protected, from 15^ to 25%, 

Only in Robinson all metal mounts and Mcl-L-FIcx Engi- 
neered Systems are all six of these essentials available. /( 
c/r>r-rl omfmrixun bela;->-n Robinson onil »»v ollwr 
mclltoil unilrr considernlion nill r/nmA-fy prove llu- 
presence or obsenee of these dial ehararlerislirs. 


WHAT ARE ROBINSON SYSTEMS? 

Years of engineering experience supplying shock and 
vibration controls to more than 500 aircraft and commercial 
users have taught us Ihjit each job is a separate and indi- 
vidual problem. Good as the Robinson individual mount is, 
our engineered systems arc not made simply by attaching 
a number of mounts to a tray. Using the cnginccring^csscn- 

ihe icork lo be fforip- the maximum performance and pro- 
tection of the equipment involved. 


WHO USES ROBINSON? 

Robinson is a lemlinp supplier lo the GoeernmenI of 
shock ami dbralion eonirol syslents for the protection 
of airborne electronic eiiiilpmenl. Robinson Sysicnis arc 
in actual use in practically every military and commercial 
aircraft now flying and in a number of guided missiles; hun- 
dreds of designs arc on our drawing boards for controls to 
be used in aircraft of the future. Robinson Systems arc used 
by most of the leading manufacturers of military .and civilian 
mobile ground equipment, by makers of light and heavy ms- 
ehincry. and by producers of shipping and carrying con- 


WHAT IS ROBINSON'S HISTORY? 


THE INADEQUACY OF SPRINGS 

Springs alone, or combined with auxiliary dampers, where 
the springs do must of the work, have been outmoded by 
the Robinson resilient citshion concept. Spring-damping 
combinations fail because; 

1. They arc linear in action, and unable to cope 
with varying loads, or to afford protection 
against dynamic overloads. 

2. They vary in performance with altitude and 
reduced atmospheric pressure and when dirt, 
oil. and moisture alTccl the surface friction 
between .spring and damping devices. 

3. Their service life is dcflnilcly limited. 


HOW ROBINSON ALONE 
OVERCOMES THESE DIFFICULTIES 

The fundamental advantage of all Robinson shock and 
vibration control is the dissipation of energy by means of 
fabricated wire resilient cu.shions and shock pads of pat- 
ented Met-L-Flex. 

These cushions, iMch are exeliisive irilb Robinson. 
have the following advantages: 

1. They possess inherent damping throughout, 
nearly five times greater than rubber. 

2. Their interlocking wire loops resist com- 
pression progressively as the load increases. 

3. They are highly effective in multi-directional 
design and application. 

t. They arc completely unaffected by changing 
atmospheric pressures; high or low tempera- 
tures; dirt, oil, moisture, or other deleriora- 
livc influences. 


Robinson has pioneered in the solution of shock and vibra- 
tion control problems since 1936, culminating in the devel- 
opment of the revolutionary Met-L-FIcx cushion first mar- 
keted in 1950, 



8-fold in the past five years. 


A WORD OF WARNING 

Robinson success and the pressing need for clfcctive shock 
and vibration control have encouraged the manufacture of 
low cost mounts and so-called systems which arc definitely 
inadequate for the job that must be done. If bile such tie- 
dees maymeel existing spedpealions. they may not fnt- 
pit the actual requirements of this jet and atomic age. 

Robinson seeks only a clear definition of the work lo be 
done, and an engineering appraisal of all available devices 
aimed at doing it. It is on this direct comparison that 
Robinson success has been built. 


.1. They provide ample protection against 
dynamic overloads. 

6. Their service life is praclically unlimited. 

.Vote that in the Robinson Mounling. the 
spring that surrounds the Mel-L-Flex cushion 
acts os a retainer, anil handles oii/v a small 
part of the work lo be done. It is the cushion 
that carries the load. 







AS LOW AS $2.86’ PER ENGINE OPERATING 
HOUR...PAC reliability has improved aver- 
age operating tisne for all contract customers 
• PAC absorbs your current inventory • No 


jscence ■ 


NO MORE INVENTORY. -Investigate PAC 
“Power by llio Hour” now for Savings and 






Pacific 

Airmotive 

Corporation 




"After 9 years of flying behind 
many Airwork engines, I still 
get that wonderful feeling that 
they are completely depend- 
able. This confidence has been 
justified many times by their 
performance. 

After looking over other deals, 
I’ll still stick to Airwork as my 
factory authorized overhaul 
agency — and fly with that 
wonderful feeling!" 

Qka'de^ 

Chief Pilot 

Virginia Coal & Iron Company 


BRANCHES IN- 
ARLINGTON, ATLANTA, 
MIAMI, NEWARK. 
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From the Stoddard-Dayton to the Super Sabre 



Speco's creative engineers have opened 
new horizons in precision ! 


If you recall the Stoilrlaril-Dayton, then 
surely you remember the Jenny — the 
sweetheart of Worltl War I. They were a 
couple of kids who “pew up together” 
... the car and the airplnnc. And today 
their pandchildren are the mainstays of 
our national economy. 

We like to feel that our leadership in 
precision on a mass production basis has 
played a big role in this growth. Oiir 
work in nil industries— automotive, avia- 
tion, industrial ... in fact, in all Helds of 


great contributions. Our team of pre- 
cisir>n engineers, toolmakers and machin- 
ists makra certain that If Wc Ship It . .. 
It’s Right! If you have a job with which 
you feel we might help, a short letter or 
a telephone call will bring prompt, sound 
guidance. Or if you’d like the whole 
SPECO story— from plant to people to 
products, send for our nesv Plant Bro- 
chure, The Steel Products Engineering 
Company, Springfield, Ohio. 


THE STEEL PRODUCTS 
ENGINEERING COMPANY 
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FASTENER PROBLEM 



Strong, self-locking threads 
for tapped holes in soft metals 

Tiippetl holes in soft metals have long presented problems to nircrnfl mamifoc- 
tiirers. Threads wear rapidly, are easily damaged and are stusceiJtible to stripping. 
Bushings made of harder alloys are n partial solution, Such inserts, however, have 
a tendency to shake loose under vibration, or to back out when the bolt is re- 
moved. Tlie only alternative is to position them with a secondary fastening device 
such as a key or a ‘'Dutchman" pin which then presents a difficult and costly 
service problem. In cooperation with aircraft and aircraft engine builders, ESN.^ 
has developed a new bushing design which eliminates these problems. Type 2424 
bushings are self-locking externally and internally. They provide a onc-pioce, 
vibration-proof steel threaded insert that develops AN tensile loads, is dependably 
self-retaining, yet con be readily removed with simple tools- 

Easily inserted in an NC-2 tapped hole, tising simple tools, the type 2424 bush- 
ings are locked in place by the interference action of the patented Lok-Thred sys- 
tem, which reforms the socket thread to tlie equivalent of a perfect selective fit. 

The internally-threaded sections use one of two thoroughlv-proven ESNA self- 
locking devices. For temperatures up to 2.50' F-, tlie new bushing is available with 
..... liar. For service between 250^^ and 550’ F . it 
locking device that has been tested 
ly tv'pes of ESNA high temperature lock- 
:. Both bushings arc available in siites 
#10 through S"nnd the locking devices pro- 
vide performance and reusabilitv per Speci- 
fication AN-N-5b and AN-N-lOa. 

Type 2424 busliings can be installed in an\' 
material whose hardness is less than 25 Rock- 
well C, including aluminum, magnesium, plas- 
tic and mild steel castings. Simplified installa- 
tioii and field mainteniuice techniques save 
costs. And because Lok-Thred method of ex- 
ternal locking creates less hoop stress in the 
base of the casting, edge distance or boss size 
is reduced . . . with resulting weight .savings. 


- MAIL COUPON FOR DESIGN INFORMATION 
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Packaged Vacallons 
Boost Taloa Bookings 

’I’ran.voccan Air Lines’ packaged 
Hawaiian vacation tour is beginning to 
pay off. The nonsked has flown or 
lined up approximately 100 plane loads 
so far this year. Its tour sclicdule is 
presently booked to capacity tlirmigli 
September. 

With this rapid growfli after onlv 
llircc years of offering the service, Taloa 
believes there is a greater potential in 
its vacation package. The airline figures 
aery service organization and big com- 
pany in the U. S. is a prospect- 

So far, Ttansotean has gone no far- 
ther from its Oakland base than Salt 
Lake City to pick up vacationers. But 
inquiries have come in from as far east 
as Milwaukee and Ann Arbor. Mich. 

Transocean stepped up its tout ac- 
tivity when Pan American and Nortli- 
west Orient Airlines cut tlieir Hawaiian 
rate to 5123- Taloa reduced its tariff 
from 5121 to $109, By purchasing the 
standard Hawaiian tour in whole^Ie 
lots and reselling it at cost, the nonsked 
is able to offer a low-cost vacation. 

An eight-day tour out of Santa 
Barbara costs 5267, Tills includes a 
double Iiotel room, tianspoctation to 
and from the airport, citv tours in 
Hawaii, three meals a day and a 
"luau.” Transocean estimates an in- 
dividual would pay $100 more for the 
same scrvices- 

Load factors on Taloa's tour trans- 
ports averaged about 70% through 
April. May through September load 
factors are expected to increase to 
about 90%, 

Pl.ine utilization also is good. Tlie 
two DC-4s average about 12 hours a 
day, climbing from a low point that 
seldom is below 10 hours to 16 and 
17 hours in the peak summer season. 

Light VHF Receiver 
Sells for 899.50 

A small VHF receiver, priced at 
$99-50, is being produced for lightpkinc 
owners bv Aeronautical Electronics, 
Inc., Raleigh. N- C. Weighing less 
than 1.3 lb.. Model 300 recciscr nicas- 
utes 2Jx5Jx6A in. It covers the lOS- 
128-mc. range and can be operated 
with LK or VflF receiver or with the 
Acrotron Model 220 niodulator/powcr 

'ITie new receiver is said to be free 
of "hiss” even at signal levels of less 
than one microvolt. A squelch adjust- 
ment on the panel enables setting thres- 
hold of audio sensitivity to any level in 
a range of } to 100 microvolts. 

Exclusive distributor for Acrotron 
equipment is Air .Associates, Inc., Tctei- 
boro, N, f. 
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designed to combat vibration problems 



Pornts of high vibration are critical! Connectors having plastic or othet non-resilient 
inserts will not take the beating of high vibration. Resilient inserts of polychloroprene 
or Cannon's exclusive Silcan ... the kind used in Cannon high-quality Vibration Proof 
AN Series Connectors ... are the answer. 

You'll find new connector components, telescoping rubber bushings, strong 
' safely wiring, new grounding lugs, grommets, ferrules . . . holding to- 
be most extreme conditions, providing moisture proofing, permitting 
tnd... there is a Cannon Vibration Prool connector for your every 
Jt severel . . . CA-AF, CA-F, AN-M, AN-E. Also, specials built for potting 


Write for new ANIO Edition Bulletin for Vibration Proof connectors in the AN and Associated 
Series - 144 pages. 


Connect with 

(msEism 

Emum 

4 q * PleaserefertDOcpl.no 

yirst in connectors 

CANNON ELECTRIC COMPANY 

3209 Humboldt Street, Los Angeles 31, Calif. 


pKtoHn In 


iliibutpij In an pfiMipi 



The aewest Edcson lire deteclion eystem 
now provides positive protection for 
another oC America's great aircraft — 
CONVAIR's B-36 long-range interconti- 
nental bomber. 

Prompt lire deteclion is assured even if the 
sensing cable breaks, for each half will 
function as a closed circuit. And the entire 
Edison system operates directly from the 
aircraft power supply without the need of 
electronic tubes, 

Years of actual experience and constant 
research in the world-famous Edison 
L aboratory provide this aircraft hre detec- 
tion system to keep pace with (be advance- 
ments of modem SigbL 


Other outstanding features: 

a*j«iuatv« snap clampi simpiify installation 
and speed maintenance — no tools needed 

Ptneilmum lefiililrlty for each zone because 
a single detector circuit can provide varying 
temperature alarm settings 

»lew impsdeoee tfMtfln completely eliminates 
false si arms due to moisture orcapaciiiveelTecLs 

assembly weighs only .8 lbs.. 100 fl. of sensing 
cable only I lb. 

Write us today for pnniculprs on this 
great new Edison development! 



A CItEAT NAME CONnNUGS CRBAT NEW ACHIEVEMENTS 

Thomas A. Edison 

■NCORPORATEO 

INSTRUMENT DIVISION • 49 LAKESIDE AVENUE • WEST ORANCE, NEW JERSEY 


WHO'S WHERE 


(Continued from i>a§c 9) 

llaiuld M. Niles, manager of Navy con- 
tracts. and Roy Schnenhaar, assistant chief 
draftsman, l-'ord Instrument Co., Long Is- 
land City, N. Y.. division of Sperry Corp. 

Robert D. Fagcly, technical manager of 
the new engineering laboiatory established 
at P.-isadcna, Calif., by Houdaillc-Ilcishcy 
Corp.'s Aircraft Division. 

donald J. MacFadgcn, engineering man- 
ager, Pierce Govcmoi Co.'s .Mrcraft Ac- 
cessories Divi.sion, .\ndcrson, Ind. 

Donald H. Alder, innnagct of held proj- 
ect engineering, Robinson .Aviation’s west- 
eni region. 

Kenneth Koycii, Washington puhlie re* 
lotions representative. General Dynamics 

lames E. Mays, assistant iiianagcr, South- 
west Airmotivc Co.'s jet aiginc overhaul 
operations at Dallas. 

Charles K. Krause, factory superintendent, 
lleimetic Sea! Products Co.. Newark, N. J. 

Philip L. McGavcm. assistant controller, 
■Air Associates, Ine., Teterboro, N. J. 
Arthur C. Hartman, assistant plant man- 
ager of the .Aircraft Products Division. 

J, .A. Manfrc. West Coast supervisor of 
technical sales service, RcmGnt Titanium, 

Cordon 'T. Ersted, miliSaiy sales r^rc- 
sentativc. AC Spark Plug Division of den- 
erai Motors. 

Douglas F. Bush, Detroit district sales 
manager, Airwork .Atlantic, Ltd. 

Ben Nicks, public relations rcprcscntatis'c 
at Kansas City, Kaii„ for 1'ians World Air- 

Rnsscll F. I.imi, sales manager. General 
\s iaiion Supply Co., St. Louis. 

Oliver V, Sialian. Jr., New York district 
rales manager, Northwest Orient Airlines. 

J. F. Dcilaria, special coordinator, Dow 
Corning Corp.. Midland, Mich. 

Kenneth Davis, Western region manager, 
Kaylock Division, Kavnar Co.. Ijis .Angeles, 
Calif. 

Reynold A\'. Maimer, system writer-photo 
editor, Northwest Orient Airlines. 

Max DcZcmplcn, general ales manager. 
Voishan Manufacliiiiiie Co„ Culser Cilv, 
Calif. 

Mamiec A. Bailsettini, distrihntor.salcs 
icprcscntative, Snnfhwx-st .Airmotivc Co., 

Walter B. A'oisard, sale.s and scnice man- 
ager. McCauley Industri.vl Corp., Daylon. 

AValtcr AA'. Fowler, eastern regional 
traffic manager. Trans-Canada Air f.incs. 

Rolscit P. Hubles'. passenger traffic mail- 
ager, California Central .Airlines. 

Kciiiiclli Hatfield, nnalitv control super- 
visor and AV'alcolt O. Kinder, accessory 
overhaul shops superintendent, .Acrodex, 
Inc., Miami, l-'la. 

John C. Ilallin, assistant contract mana 
gcr, Snudstrand .Aviation Division of Sun* 
strand Machine Tool Co.. Rockford, HI. 

Andrew AV, Ahcla, on loan from Pan 
American Wmld .Airways to .Avianea as chief 
of the maintenance training school in B.ir 
ranqnllia, Cninmhia. 

Gordon T. Ersted, military sales rcptc- 
scnlalive for AC Spark Plug Division of 
General Motors. Flint. Mich. 
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AERONAUTICAL ENGINEERING 



TRANSONIC THROAT of modified Cornell Aero Lab tunnel will be 8 ft. $qiuie and, like present 3i4-ft. section, will use perioiated walls. 

Scientists Clear Wind Tunnel Throats 

By Davi.1 A. An.lcrion 
lire bag of transonic tuimel testing 
tricks has not yet been completely 
emptied. 

Two variations on tlic basic theme of 
the ventilated throat, invented and 
pioneered by scientists at the National 
Advisory Committee fot Aeronautics, 
have improved current operations with 
a pair or transonic wind tunnels; 

• At Cornell Aeronautical Laboratory, 
a perforated throat reduces tlic inter- 
ference of sliock waves reflected from 
the tunnel walls, permits the use of 
larger test models to give mote accurate 
lest results. 

• At Boeing Airplane Co., downstream 
diffuser re-entry doors-callcd "Boeing 
flaps’’— minimize the posver required for 
the highspeed testing. 

The Theory 

Behind these two refinements lies a 
long history of development and a 
technological break-through. ’The de- 
velopment began before 1942 at 
NACA; the break-through was the con- 
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cept of the ventilated throat, conceived 
and descloped by John Stack and his 
associates in 1946- 

Before then, transonic tunnel testing 
was impossible- There were some tricb 
to get limited numbers of test points, 
but full-range, thorough aerodynamic 
research was impossible. 

llic reason lay in the characteristics 
of wind tunnels and of transonic flow. 

Any obstacle stuck in a pipe-and a 
wind tunnel is, for theoretical analysis, 
simply a pipe— obstructs the flow. It’s 
possible to block the flow completely, 
if the obstacle is big cnougli; if it is 
smaller than the diameter of the pipe, 
then the air rushing through the pipe 
must speed up to keep the flow 
constant. 

A tost model partially blocks the 
wind tunnel test section. If the model 
is small enough, and the flow is slow 
enough, there is no trouble. Make tlie 
model larger and the airspeed higher, 
and the trouble begins. The cross- 
sectional area of the test section is 
smaller at the model than it is up- 
stream; the air must accelerate to get 
past the model. As speed approaches 
the sonic mark, a local shock will form 
at tlic model. 

But when the shock forms at the 
model— because local flow has reached 
sonic speed even though the tunnel 
main stream has not— low character- 
istics change. For all practical purposes. 


tlic tunnel won’t operate any faster 
without an enormous expenditure of 
extra power. The flow on the model is 
not an accurate picture of tlie flow 
Lliat exists at the free-stream funnel 

This formation of tlic local shock and 
its consequent blocking of the tunnel is 
called "cnoking.” 

However, choking is not the only 
problem. One of the worst, which 
plagues wind tunnel technicians and 
always will, is accounting for the effect 
of the walls. 

Wind tunnel walls confine the flow 
and impose a rigid outer envelope on the 
lube of air passing through. Subsonic 
flow streanilines that have to curve to 
get around the test model retain that 
curvature at a considerable radial dis- 
tance from the model- If the model is 
small and the test section large, then 
this wail interference is minimized. 
But for larger models and smaller sec- 
tions, the flow pattern is distorted by 
the presence of the walls. 

Nor can the walls be removed. ’I'hcre 
still exists interference between the 
moving stream of air and the static air 
envelope outside the test section. Tliis 
interference tends to distort the flow, 
also, but in a sense opposite to the wall 
effects. 

Different flow conditions at super- 
sonic speeds also present problems be- 
cause of tlie wall effects. Shock waves 


TUNNEL AND FLIGHT FLOW 




the test section downstream. If these 
reflected waves liit the model, the flow 
pattern around it becomes non-uniform 
and the test results mean notliing. 

Removing the walls doesn't solve tliis 
one either. Instead of a compression 
wave formed at the nose, expansion 
waves form as tiie flow inside tlie 
tunnel tries to adjust to the pressure 
of the flow outside. These expansion 


SLOTTED THROAT, invented by Nationol Adviser) Committee for .\cron;!utics scientists, follows |ciicral sclicmc of sketches below. 
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also can be reflected and 



know-how 

Your asturance of 
auperior gualitif, prompt 
delivery and real economy 


The new 104,000 sq. ft. Kawneer aircraft fabrications plant in 
Nilee, Michigan, offers facilities and processes for both large and 
small assemblies. An adequate supply of skilled manpower led 
by a youi^, aggressive management t^m is available to provide 
smooth, fast and quality production. The financial character is 
adequate to carry any contract load. Write or send coupon now 
for the new book describing this operation. 



tlic test. 

Considering tlicsc objectives, it seems 
that under normal tunnel tetliniquts, 
the model would have to get smaller as 
the speed increased. 

It would have to be sntaller in cross- 
sectional area to delay clicking and to 
minimize wall iiiterfctence at subsonic 
speeds; it would have to be shorter 
at supersonic speeds to avoid entangle- 
ment with the reflected shocks. 

As a matter of fact, imdcr the old 
sclienie, tlie model would have been 
vanishinglv .small at Mach 1. These 
frustrating facts started the chain of 
thinking that led Stack and his associ- 
ates to the idea that rcscilntionized 
wind tunnel testing and made a tcclino- 
logieal break-through possible. 

It was a simple solution, but not at 
all obvious, l lic answer was to venti- 
late the test section of the wind tunnel 
by cutting slots in the tunnel walls in 
direction of flow. These slots simply 
bypassed air around the test section. 

'Tlic slots tedneed the modcl-hlocking 
interference to ne-arly zero and choking 
did not occur. The combination of 
some compression shocks and some ex- 
pulsion waves |)nintcd to a net result 
of eaiicclcd interferences for sn]ier- 
sonie testing (althongli this did not 
eomplolely prove out). 

'There wiis a bmius; 'Tnniiel Maeh 
niimher eonld he inereased bv a power 
increase ami satiation in Mach num- 
ber coitltl be obtained with ]>o\vcr vari- 

Design of the transonic throat got 
under way in 1946. NACA was giim- 
bling one of its most valuable wind 
tunnels and millions of dollars on the 
ability and inventiveness of its team of 
scientists. 

■Die first transonic timnel operations 
began in late 1950 at the Langley Lab- 
oratory of N.ACA. A few months later, 
the second tunnel v-as completed. 

Now. both Langley and the Ames 
Aeronautical Laboratory of N.ACA have 
these useful tools. 

Cornell Tunnel 

With mote than two years of tran- 
sonic test ex|)erience. Cornell Aeronau- 
tical laiboratory is currently loaded with 
j backlog of 1,000 test hoots sched- 
uled for the next six months in its 
transonic tunnel. C.AL operates a 3.x4- 
ft, test section fitted within the Sixl2- 
ft. variable-density tunnel, but is about 
to install a permanent lO-ft.-square 
transonic test section. 

Cornell’s tunnel is based on the same 
principle that ga\e the NACA its tran- 
sonic throats, Sut there is a refinement 
aimed at reducing even further the 
effects of reflected shocks. 

Supersonic flow is discontinuous, 
abrupt, impredictable. Unfortunately 
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Aviation Week 



Rockets to New 
Four-Month Record 



Box Score for Top News Stories 

1955 (First Four Months) 


HERE IS THE STORY of the biggest advertising gain in 
AVIATION week’s history — a smashing 203-page in- 
crease for the first four months of 1955! With 1,310 ad- 
vertising pages published through April, 1955 compared 
to 1,107 for the first four months of 1954, AVIATION 
WEEK is zooming to an unprecedented space high. As 
the chart indicates, AVIATION WEEK’s gain exceeds 
the increase of all other magazines by a huge margin, even 
though 1955’s new record was achieved in the face of the 
largest advertising volume of any magazine serving the avi- 
ation industry. AVIATION WEEK published 3520.16 
pages of advertising in 1954. 

WHAT’S BEHIND THIS uninterrupted, ever-growing 
trend to AVIATION WEEK? — Aviation advertisers have 
long ago learned what real readershi p means in terms of 
results. Aviation Week’s more than 50,000 engineering and 
management readers compose today’s most resultful and 
influential aviation market.* That is one of the important 
reasons why AVIATION WEEK today is the one and onl y 
aviation magazine among the ranks of the top 25 U. S. 
Consumer and Business Publications. 
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II COSTS LESS TO FTT 

wniCONTMENTAL POWER 


Conlinenlal's continuing interest in its product, after the sale, 
makes a big reduction in the cost of plane ownership and use. 
Continental aircraft engines ere not only built to absorb their 
full shore of punishment, but backed with the kind of service 
that keeps them running year after year. When maior overhoul 
lime rolls round, the owner can reploce his engine with a factory* 
remonufoctured power plont — bock to zero hours, and with 
factory new engine guorontee — at very low fixed cost and with 
virtually no dead time. Continental's Factory Remonufacluring 
Plan Is one more in a long list of reasons underlying pilot 
preference for planes with Continental power. 
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PARTNERS IN MAKINC PRIVATE FlYING 
THE SAFEST MEANS OF TRAVEL 



Continental Motors ror ooration 

A ircraff Fn gine rUvision 

MUSKEGON, MICHIGAN 


tilt compression and expansion waves 
geniT.itcd by the closed and open parts 
of the throat do not cancel each other, 
and tliete ate some reflections back 
across tire test section, lire mote slots 
lliete arc, the rclatirely weaker each 
reflection is, 

'Ibis leads to consideration of a por- 
ous throat. Suppose, reasoned the Cor- 
iieil scientists, tTic throat were perfor- 
ated witir lots of tiny holes instead 
of the bigger slots. 'Ilien the expansion 
and compression war es would be weak, 
close together and could coalesce easily. 

Small-scale tests were begun in 1950 
with sintered hroiiae screens, and later 
repeated with eoimncrcial perforated 
metal niesli to approach a practical stnie- 
larc. Ihcsc were started in 1950; by 
late 1952, the 5x-l-ft. test section was 
in operation, 't hese were the- first per- 
foratcd-nall tests in the country. 

Coniell engineers s:iy that the 
[icrfotaled "all works in other ways to 
increase tlic efficiency of tlic timncl. 

'llic test section is siirrmuKled witli 
a |)lcnuin clianihcr whicli can lie csacu- 
ated with a suction pmii|). 'Ihis is 
cqui\-.ilcnt to increasing the area of 
file test section and controls the Maeh 
iiumlier by controlling tlic amount of 
pinnpcd air. 

CAt, funnel time is about half de- 
voted to the transonic throat work; 
the labor.itorv's customers include ait- 
fr.nne nianuFacturcrs. the USAF and 
Arinv Chemical Corps, 

When the lO-fl. transonic throat is 
ai'uilablc, it will operate over a Mach 
number range continuously variable 
from zero to l.s. Model spans up to 
5 ft. will be bandied in the new section. 
Boeing Tunnel 

Dcvclupmcnt of Boeing's transonic 
test timnci started right after com- 

NAfcA''ta''i9'4S. 

Today Boeing operates an 8xl2-ft. 
tunnel with a slotted throat, and tests 
its aiqrlanes and missiles from low 
speeds right through into the super- 
sonic range in the same test section. 

Rcccntiv modernized, the tunnel uses 
a downstream ejector— the "Boeing 
flaps”— to reduce power requirements 
for transonic operation. 

Air which passes mit of the slots 
at the throat enters a plenum cham- 
ber and must be returned efficiently 
to the tunnel stream again for mim- 
inizcd power requirements. Boeing 
engineers developed re-entry doors 
from ejector theory and located them 
just dosvnstreani of the test section. 
They arc hinged at the aft end to vary 
the area available for re-entry, and can 
be swung into the airstream to choke 
the tunnel. 

The doors were selected as an al- 
ternate scheme to filler blocks, placed 
downstieani of tlie test section ami fair- 
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WHY BEARING AND RANGE 

INDICATOR SYSTEM IS "ON TARGET” 

WHEN IT COMES TO MODERN FLIGHT REQUIREMENTS 



1 SIMPLICITY ITSELF! At take-ofT. pilot sets distance 
and bearing of destination . . . plus t^iml force and 
direction . . . into control panel. During flight, the 
indicator shows ground track and miles remaining to 
destination. Twelve o’clock pointer reading means 
"on course.” 


RE-SETS INSTANTLY! If destination— or target— 
is changed during flight, pilot simply sets new data 
into control panel. He gets correct new bearing and 
range reading . . . instantly and automatically 
. . . from his modern, self-contained, dead-reckoning 
Bendix Indicator System, 



3 LONG RANGE! The Bendix Hearing and Range 
Indicator System has an effective operating radius of 
1,000 miles . . . more if a new "home base” can be 
picked up as a reference. System accommodates true 
air speeds from 100 to 1200 knots and wind speeds 
up to 200 knots. 


4 SUITED TO ALL AIRCRAFT! Because it can be 
tailored to any compass or true air speed system, 
the Bendix Bearing and Range Indicator is flexible 
enough to use in any aircraft. Its extreme compact- 
ness and light weight make it particularly suitable 
where size and weight allowances are at a premium. 


&lipse- 

Mneer 


DIVISION 



iiig the actual air passage b.ick into 
the tunnel from the plenum. The 
Boeing flaps prosed to be the mote 
efficient method of doing the job. 

Boeing engineers credit their little 
development tuniiel-a l/20th-sc.ile 
model of the big thing— with being a 
great help during the Boeing flap evo- 
lution. Tlic original slotted test sec- 
tion developmrmt, plus the configura- 
tion tests on the re-entry doors were 
tested first in the small tunnel. 


THRUST & DRAG 


Indian Patent 27J62 is held by a 
Mr. Mitra. the chief conimcicial engi- 
neer for Hindustan Aircraft Ltd. Mitra 
received the patent in I9-I0, which was 
tathcr early in the game to be thinking 
about VI'OL aircraft. 

But that's what he had been doing. 
Mitra’s drawings show an open-cockpit, 
straight-wing airplane with coaxial 
props, cruciform tail surfaces and an 
adjustublc pilot's scat. He proposed 
sliding weights to shift the center of 
gravity and thus change the trim for 
vertical and horizontal flight. 



oS without taxiing, and landing with 
little taxiing, depending on the relative 
wind stien^h. Another object, savs 
the latent, is to enable an airplane to 

Vance Breese’s Beech Bonanza 
cruises 12 ntph, faster than anybodv 
cise's Bonanza, because AiResearch 
stuck some smoothness on the wing, ac- 
cording to last week’s AW (p, 55 ) . 

The idea was that commercial pro- 
chict/on gives wing panels which are a 
little nnsyannicfricaJ, left and right, 
and are not true tr> the original wing 
contours so laboriously developed by 
appropriate French curves. 

So AiRcsearch smoothed off the rivet 
heads and stuck on some surfacing 


material and smoothed out the wing. 
-Vow nobody but nobody is breezier 
than Breese. 

Would anybody care to try the same 
thing on a jet aircraft to see if it helps 
cure wing drop at high subsonic speer/s? 

Conscious efforts arc continually 
made to improve tckitions between 
nulitacy evaluation test pilots and tiic 
industry that produces airplanes. 

fn Britain, Air Commodore A. H. 
\\'hcelcr. air officer commanding the 
Aeroplane and .Armament Experimental 
Establishment at Boscomlic Down, said 
recently that his pilots were being in- 
structed to foster the spirit of goodwill 


• Hesters 

• Intervalometers 

• Frequency Relays 

• Power Relays 

• Transformers 

• Rectifiers 

• Rocket Releases 


and smooth running. .As an example, 
lie cited the rewording of one pilot's 
leport which originally said; "This 
aeroplane stalls without any warning 
at all and is dangerous." 

The report was changed to read; "A 
more definite stall warnme would 
enable pilots to exploit fully the other- 
wise excellent slow-flying characteris- 
tics of this aircraft." 

And in a couple of years, there’s 
some poor RAF pilot waiting for the 
more definite stall w-arning that never 
comes. Meantime over at the local at 
Boscombe. company and .A.AEE pilots 
are downing bitters in a spirit of good- 
will and smooth running.— DAA 
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from VACUUM MELTING- 


improved alloys with exceptional properties 


WHAT ARE VACUUM-MELTED METALS? 

Vacuum-melted metals are a familiar family of alloys with new, improved 
characteristics. For during high-vacuum melting, gaseous impurities are 
literally sucked from the molten metal. The result is cleaner, purer metals with 
desirable properties not previously attainable ... in, for example, superalloys, 
tearing steels, high-strength steels, electronic metals, or magnetic alloys. 

WHAT ARE THEIR ADVANTAGES? 

Many characteristics of a specific alloy can be improved by vacuum melting and 
casting ... for impurities that limit an alloy's potential are removed. 

Tensile and impact strength, stress rupture strength at elevated temperatures, 
and fatigue life can all be substantially improved . . . and creep and 
brittleness minimized by vacuum melting. 

HOW CAN I BEST USE THESE IMPROVED ALLOYS? 

Frankly, vacuum-melted metals are so new that many applications for them 
have not yet been explored. But where they have been used, they’ve proved 
their effectiveness in improved performance. Superalloy jet engine turbine 
blades, for example, have given more than twice the performance life of blades 
made of conventional air-melted alloys. And ball bearing rejects dropped from 
50% to 3‘/< when vacuum melted steels were used. 

WHERE CAN I GET VACUUM-MELTED METALS? 

Now, Vacuum Metals Corporation, pioneer in the development and production 
of vacuum-melted and cast alloys, is producing tool, high-speed, stainless and 
alloy steels — in most sizes and grades — as well as special ferrous and 
nonferrous aUoys. If you have a metals problem that vacuum-melted alloys 
might solve, please describe it in as much detail as possible. Write 
Vacuum Metals Corporation, P. O. Box 977, Syracuse 1, N. Y. 


VACUUM METALS CORPORATION 

Jointly owned by Crucible Steel Company of America and National Sesearch Corporation 
40 
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Bonn Flies First Poweretl Plane 


Boim-l 'out clays after Cetmaiiy had 
regained lier scivcreigiih', the first Get- 
nian-iiKide powcied iiliinc. named the 
Moraa, was in llie air at Bimii-IIangelar 
Airport. It was not vet piinted pud the 
motor cctwiing was not completed, but 
German ciithusiasts felt they could not 
wait a day longer after having been 
barred from flying for 10 years. 

It «-as passible to "build” the plane 
in so short a time only because a pre- 
tioiisly constructed glidct was used. 
'I'lie glider was convetted info a pro- 
peller-dris'cn aircraft simply by installing 
a 30-hp. Volkswagen engine. 

Thc plane was financed .and built 
by the Bonn firm Alfons Piiebcr K. G-. 
the Munich glider desi|iier Raah, and 
.1 group of plane enthusiasts. 

The aerodynamic design of the 
no])pel.Raab glider, with its long- 
])ro\'eii qualities, svas left unchanged, 
and only the structure svas adapted to 
the new reqiiitcincnts- Tire plane is a 
t«o-seater. Wingsptcad is 45 ft., wing 


area is 194 sq. ft.; keeping tlie small 
engine in mind, tlie wing loading was 
kept unusually lose. Cruising speed is 
f'2 mpb.; ininimmn fiving .speed is 51 

Since the plane is also designed fur 
training |)urposes, a second set of rudder 
]>edaU is installed. Tliere is only one 
eonlrol stick, wliicli can be operated by 
both occupants. 

.\lfons Puetzer, the manufacturer, 
says, "We have not yet figured the exact 
cost of this first model plane, but it is 
somtwhetc behvecn 12.000 and 15.000 
dcutschmark (S2.850 and S5.100). If 
we get enough ordas to start producing 
on a large scale, we think we can reduce 
tlie co.st to 10.000 deutschniark. 

"This, in addition to the cxtreniels 
low operating cost of 5 dentschmark an 
lionr, should be a strong incentive for 
tlic many plane enthusiasts in Ccrinaiis' 
and abroad for whom the other sports 
planes now offered by foreign coinpa- 


Arniour Flanie-Sprays 
Ceramic Coatinjis 

.A mctliod of flame-spraying aluini- 
mim oxide and zirconium oxide ceram- 
ics on metal surfaces for liigli-tempeta- 
lute protection has been deseloped by 
Armour Research Foundation of Illinois 
In.stitutc of Technology, Chicago. 

■lire technique, which appears to be 
similar to one developed b\ Rvan Aero- 
nautical Co, (AW Apr. 26, 1954, p, 
58), permits the ceramic coating to be 
laid on by flame gun without unduly 
heating the metal base. Tlic coating 
has great temperature and eiiemical 
stability. In many cases, the underlying 
metal can he melted without causing 
failure of the coating, according to 
Simniel W. Bradstreet, of the founda- 
tion’s ceramics and mineral research 
department. 


Bradstreet says tlie alumina coating 
is harder than tool steel and is uii- 
iLsiially adherent in thicknesses up to 
10 mils. He sees it as offering protec- 
tion against temperature erosion in steel 
and alumimmi rocket nozzles. Its hard- 
ness min’ help protect softer metals, 
such as aluiiiiiiuin, die-cast alloys and 
mild steels against erosion and abrasion 
in pump impellers, fan blades and tur- 
hines. and piping that is subject to cavi- 

Since it is poorcly netted by certain 
molten metals, it may be useful as a 
permanent mold coating for aluminum 
casting. 

The zirconia may he even better, 
Bradstreet reports, because it is more 
tcfractoiv and clicmieaUv inert than 
alumina. 

The flame-spray ceramic coatings 
hai’e a residual porositi’ of aliout 10- 
155?. cutting doivn on the protection 


Split second whirling actloa safety 
wires 3 engines in time formerly re- 
quired for one. Saves as much as $140 
per engine assembled. 

3-tools-in-l — Pliers . . . cutters . . . 


Jaws lock on wire, can't slip off. 
Unconditional money back guarantee, 
Write for details including pHces, 
testimonials and list of users. RALPH 
C. ROBINSON CO., Box 494-S21. 
North Sacramento 15. Calif. 


nuts 

PROBiE/M 



You don't need o crystal ball . . . 
...you need AIRCRAFT BOLT 
CORPORATION! 

Write for Compute Descriptht Catalog 

^^^AIRCRAFT BOLT 
CORPORATION 


pmhaa aireraft bell, and Hud, 

701 W. Garvey Blvd., El Monte, Calif. 
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fjauennii. Ohio 


THERE IS A REASON WHY! 


DALLAS AIRMOTIVE OVERHAULS MORE 
AIRCRAFT ENGINES THAN ANY 
OTHER COMPANY IN THE WORLD 



6114 Forest Pork Read, Dallas, Texas Elmhurst 3771 


tlitv offtr against chemical corrosion. 
Uuwcs'cr, o\crcOiiting with .^Rl'-devcl- 
0 |jcd "solution ceramics" is said to 
improsc this property. 

The fuiuidatioii lias licensed Con- 
tinental Coatings Corp. of Illinois. 
2553 S- Michigan .\ve., Chicago, for 
use of .\Rh' patents coscring the tech- 
nique. 

The R\an development utilized a 
inctal-spray-nelding gnn converted for 
flame spraying. Success was reported 
in depositing a nickel-magnesia cermet 
on stainless steel and Inconel, h'our 
v'.ilves controlled operation of the gun 
—one each for the cennet powder, oxy- 
gen. acetvlene and the nitrogen which 
propelled the cermet. Temperatures of 
5.500F were created at the gun. 


Rotortrafl History. 
Handbook Set Issued 


.^n 18-vohime set of rotary-wing air- 
craft handbooks and history is being 
published and distribnlcd by the U. S. 
Dept, of Commerce. It was compiled 
for the Air Force by the Prewitt Air- 
craft Co. and edited by Eugene K. 
I.ibctatore. now with FTcttncr .Aircraft 

The volumes arc unclassified and 
will bo available to the general public. 
Copies of Volumes 6. 7, 1 3 and 14 are 
now available at a price of S2.00 eaclt. 
Orders should be sent to the U. S. 
Department of Commerce. Office of 
Technical Services. W'ashington 25, 
D- C., with check or money order made 
pavable to the Treasurer of the United 

Abstracts ate presented below; 


Volume I. Hislorv of the helicopter to 
the vear 1900, bv Eiieciie K. Libctalote. 

Volume 2. Helicopter development. 1900- 
1933, by Eugene K. Liberatoie. 

Volume 5. Hclicopler dev elopnicnt. 
1939-1950, U5-A.. by Eugene K. Libera- 

A'olunie 4. Helicopter development, 1939. 
1950. foreign, bv Eugene K. Libcratoce. 

Volume 5. AVeights and balance, by 
Eugene K. Liberatore. 

A'ohime 6, .Asrodyuamics and perform- 
ance of helicopters, by .Alevandcr Klcinin 
and Ignr A. Sieotsky. 

Volume 7. Vibrations handbook for heli- 
copters. bv Robert Wagner, 

Volume' 8. Meclianical design and de- 
scription, by Harris S. Campbell. 

Volume 9. Rotor blade lumdbook. by 
Eugene K. Liberatore. 

Volume 10. Stability and control of 
rotary-wing aircraft, bv AA'illiam E. Cobey. 

V'olunie 11. Special types of rotary-wing 
aircraft, by Eiigctte SC, Liberatore. 

Volume 12. .Aiitorotaling wings, by Eu- 


genr 


K. Libi 


e 13. Convertible airenft, by Eu- 


Volumc H. The rotary-wing indi 
by Eugene K. Liberatore. 

Volume 15. U.S. patent abridgem 
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low fuel consumption 

Specific fuel consumption ot the Napier Eland 
propeller-turbine Is very low Indeed— 0.450 lbs./ 
e.h. p./hr. at 36,000 ft. 400 knots cruising, 
or 0.505 Ibs./e.h. p./hr, at 20,000 ft, 350 knots cruising. 



Eland turbo-prop 


Porlntrs in Progiess with The CNGUSH iLlCTRIC Company ltd 
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D. NAPIER 


LIMITED 


LONDON 


1.1. ENGLAND 






DARNELL CASTERS 

&E-Z ROLL WHEELS 

...OVER 4000 TYPES 
of CASTERS & WHEELS 

All fypcs of robber treedi > soft, medium 
kinds of floors. Feoturinq Neoprene rob. 

to Dernell stenderdt in oor own rubber 

All Dernell Costers, whetner steel or rob> 
pletes, stems end fiHinqs for eny type of 

Dernell for Oependebliily? ^ 



DARNELL CASTERS & WHEELS 


Always IE, 
^ and > 


MaHMal 


by l'„ I llnlv. M, K. Libcralore and R, J, 
Trainot, I’art I, abr. no’s. 18,002 to 1.158.- 
073; Part II, abr. no's. 1,133,483 to 1,713,- 
421; Part 111, abr. no's. 1.713,874 to 2.- 
111.975: Part l\', abr. no's. 2.111.988 to 
2.491.26U. 

Volume 16. foreign patent abridge- 
ments, by I-l. 1'. Hale, K. K. Libciatore 
and R. I. Tiainor, Part 1, abridgements 
fruiii ,\nstralia and Britain (6-1893 to 404,- 


2)71: Part II. aljtidgemcnis 1mm Britain 
(410,532 to 601, 932), Denmark. Prance, 
Kinland, Italy, Ibc Netherlands, .N'orunv. 
Su'cdcn, SuiUerlaiid and Russia. 

\'o1umc 17. Subject and inventors index 
r)f rotary-wing aircraft patents of the world, 
bv Eugene K. Libetatore. 

Volume 18. Rihliographv of rutary-w'ing 
aircraft, by Eiigeiie K. Libeialote and Eliia. 
betli S. Zimmcimaii. 


Permanent Shortage of Engineers 
Seen Due to Teehnological Growth 


By llotiiy Lefei- 

,\mctic-d must cxixrcl a permanent 
sliortiige of engineers and scientists. 
Not only is the number of new engi- 
neers less tliaii the eurrent demand, bnt 
tlic shortage is accumulating each year, 
creating an expanding bneklog of dc- 

■Iliesc are the views of II, N. 
Muller, Jr,, assistant to the vice presi- 
dent. engineering. \\'esfinghonsc IClcc- 

llowcvct, the situation with regard 
to tiained teeliniciiins such as mcclian- 
ies is improving wimcwliat, according 
to figures compiled bv O. C. Met?;, 
director of the University of Das ton’s 
Icchnical Institute, and ehairmaa of 
manpower studies. Teclmical Institute 
Division of the .American Sncictv for 
Kngineering Ediieation. 

Mntollmcnf of students in programs 
for training as engineering technicians 
rose last year to Jfi.OOO. a in- 

crease from the presions sear's figure 
of 30.0lin, 

The most eneouragiiig feature of this 
increase, says Mc&. Is the 35‘‘o jump 
111 full-time enrollme-nts— to 30.000 
from 23.0()(l-sshilc part-time enroll- 
ments showed a slight drop. 

Metz’s figures are based on a snirey 
of tlic ajjproxim.itely 200 schools in the 
United States liclievcd to be offering 
programs of about two vears in length 
for training engineering tcclinicians. Re- 
plies were received from 143 schools. Of 
these. 27 offer programs accredited by 
the Ungincers’ Council for Professional 
Development; tlic rest do not. 

Tlic wider use of qualified techni- 
cians can increase the effectiveness of 
the nation's engineers by freeing them 
fioni many time-consuming tasks, in- 
ehistrv observers point out. 

rutfliermorc, the assignment of engi- 
neers to duties they consider below 
their professional capabilities is a wide- 
spread snntcc of discontent. 

Muller pins liis jxissimistic forecast 
(m the iiation’.s growing reliance on 
technologv. tvpified by an cx|>octcd 
doubling in electric jxjsvcr generating 
capacity and use in tlic next ten years, 
and continuing in the future. The sup- 


ply of trained manptiwer to scr icc this 
e\|i;inded teelinology just will not be 
available, Muller savs. 

lie quotes these figures to support 

‘‘Ppaetieally all ixiople who are able 
to complete any kind of truly profes- 
sional education ate in the top Ifi'i 
of the population in abilih. In 1955. 
tlii.s percenhige amounts to ju.st 170.- 
000 men. .^ain, records show tlnit 
only about half of this top intelligence 
group finishes college, or 85,000. 

“Since just one-third of .American 
professional people arc engineers and 
scientists, our share of the select grouj) 
figures to be less than 29,000 pet year- 
Tliis number is significantly less than 
current demand, so a very real shortage 
is aceimmlating each year.” 

.'Although todav’s rising birtliratc 
means an increase, in due time, in the 
total number of engineering graduates. 
Mullet siivs this will not be sufficient, 
because of a corresponding increase in 
mit total manixiwcr requirements, lie 
suggests a innlti-prong attach on the 
|)rnblcm: 

• Inctcasc motivation, effectiveness and 
rate of professional development of tlic 
individual. AA'cstiivghtmse’s a|)proacli 
is through an cdue.itional foundation 
providing scli()latshi])5. fellowships and 
professorships. 'live foundation has 
also slatted a five-year plan providing 
monetary contributions to colleges and 
universities. 

• Give engineers oppoitmiity to do 
wnth challenging tlicir knowledge and 
tapvibililies. Sec that responsibility in- 
creases as fast as professional growth. 
“The engineer should be able to keep 
bis liciid alxne water, but not without 
some struggle. . , . Hiring engineers to 
do teclinieians’ work is tlie most c.xpcn- 
sive wav to do the job. , , , TItis work 
can be done clica]Kr and with more 
honest satisfaction by sub-professional 
|5er.snimel.” 

• Show the voung engineer where liis 
growth can lead him. AA’estinghouse 
follows a management dcvelojnncnt 
])ro|r:nn that a|)plics to some 7.000 
jjctsons in supervisorv |tositions. Kacli 
man's ]jcrfomi.ince is evahiatcel )x;riodi- 
c.illv. and the evaluation discussed with 
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Spar sets sail 
for Europe 


Heiidix-liiteriialioiml rm’illly l<Hik ih'llwi.v of il> 
first SP.AH, till' low-eoxl porlable G(l\ radar. Tlir 
I'quipnienl went dirrclly from l.alKHaloiy for Klec- 
Ironirs' field al Norwood. Mass., above, to I'oroigii 
inarkels for di'immalralion before fourleeii iiileresleil 
European govcriimenl.s. 

The I'liili'd Sialo .Air i'oree has already taken 
tieilvery of its order of SI’\U units and recenily eoiii- 
plcled lesUs of I he eipil|iiiienl under arelir coinliijons a I 
I.add Field, .Alaska. 


TbU slnmlcl lie am|di' proof I lint Sl’.All. the origi- 
nal jiorlulile (iUA ;ind lln‘ <mly liglilvveiglil approach 
radar designed to salislV llie rigid rei|uiremeiils of llie 
r. S. Air Force, is also the otdy tested, safe and fool- 
proof eiiiiipnieiil Ilf ils kind on the market. 

Laboratory for Kleel roiiies is pioud lliul jl pio- 
neiu'ed this coiieepl of npproaeli radar and dv'volo|ieil 
iIk' orif/iiwl liglil vveiglil, [lorlalile GCA iinil. If you 
place soui order lodav, you eaii I'xpeel deliveiy in us 
lilt le as twelve Week', 



Creative developments in the field of electronics 

LABORATORY FOR ELECTRONICS, INC. 

75 PITTS STREET, BOSTON 14, MASSACHUSETTS 





NEW TANKERS GIVE JET 


Boeing and Lockheed 

Receive Awards in Air Force Tanker Competition 


Intercontinental range for high-speed jet 
bombei-s and fighters will be assured by new jet- 
powered tanker-transports, the result of a major 
industry-wide competition. 

These tanker-transports are Boeing Airplane 
Company’s KC-135, which has been ordered into 
production, and a new Lockheed Aircraft Corpo- 
ration tanker on which design and development 
engineering has been authorized. The Boeing 


tanker-transport was designed around four Piatt 
& Whitney Aircraft J-57 turbojet engines. 

With efficient, high-thrust engines, these modern 
tanker-transports will be able to deliver tremen- 
dous fuel loads to big jet bombers and fighters 
flying at combat speeds and altitudes. They will be 
practical — and essential — additions to America’s 
air strength, giving global “reach” to her combat 
aircraft wherever they must fly. 




GLOBAL '‘REACH” for jet bombers like Boeing 6-52a and B-47a, and for 
long-range escort fighters such as McDonnell’s F-101, will be assured by a 
new generation of tanker-transports. The first will be Boeing's KC-135, 
winner of a major industry competition. It will be powered by Pratt & 
Whitney Aircraft turbojet engines. 
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BOMBERS GLOBAL “REACH” 



NEW JET TANKERS ordered into production are Boeing 
KC-135S. They will be similar in appearance to this 
sleek and modern tanker-transport prototype, the 
Boeing 707. Four advanced Pratt & Whitney Air- 
craft J-67s, shown at right, will power them. Refueling 
tanks can be removed quickly when the aircraft are 
needed for other cargo misaiona. Production and opera- 
tion of the new aircraft will be of major significance 
throughout American aviation. 




ix'cx'aft 


4, SOUTHINGTON, MERIDEN 


CHALLENGING PROJECTS 

FOR AMBITIOUS AIRCRAFT ENGINEERS 



■.OEKHECn 


Marietta, Georgia 


Join us and realize 
your ambitions to get the 
future aircraft off the 
boards and into the air. 

Write us. We’D contact 
you in complete 
confidence. 

ENGINEERING OPPORTUNITIES 
STRUCTURES • DYNAMICS • RESEARCH 
DESIGN • THERMODYNAMICISTS 
• AERODYNAMICISTS • LIAISON 
PRELIMINARY DESIGN • FLIGHT TEST 
PRODUCTION DESIGN • MATHEMATICS 
• SERVICE MANUALS 


Here, at Lockheed in Georgia, there 
are projects to chaUenge the 
imagination of the most advanced 
engineering thinkers. Here, in a 
plant producing jet and turbo-jet 
propeDed aircraft today, 
there are plans under 
way for the craft of 
the future. 
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the individupl. Instruction courses are 
given, including sessions in advanced 
management at leading univctsitics; jobs 
are rotated. 

• Provide opportunity for advanced 
education, \Vestingliouse lias found 
in its recruiting that one of the strong- 
est appeals the company can make to 
graduates is the opportimits- for pro- 
fessional growth. 

Many engineers complain tli.it the 
shortage of trained manpower is more 
apparent tlian teal; that efficient use of 
engineers in tiie jobs they are fitted for 
could wipe out this “shonage " 

Indiistri' obseners point out, liow- 
ever, tliat u.sc of manpower is not a 
]irol>Icm tliat can be set up on a slide- 
rule. with crerybody accepting the re- 
sulting .solution Bs the answer. There 
is hound to be .i measure of incfficiena’ 

Witliin the context of this ineffi- 
cicnci’, tlicy see suggestions sucli as 
those made by Muller as leading to an 
iinproi’cment of the situation. 

Alcoa Dcnelops Alloys 
To Takf High Heats 

A new aluniinmn allov with “excel- 
lent properties" in the 500-600F tem- 
perature range lias been dei’elopcd by 
.Muniiiiiim Company of America. 

The company also reports that it is 
developing another aluminum alloy, 
for the 3nO-tOOF range, for structural 
use on supersonic aircraft. Skin friction 
encountered at speeds of over 1,000 
mpli, generates intense heats that com- 
promise strengths of existing aluminum 
alloys, Alcoa point out. 'Ibis has lie- 
come an increasingly serioii.s problem 
in aircraft design. 

Alcoa’s 500-600F alloy, designated 
X2219. is now available in experi- 
mental tjuantitics in tlic -T6 condition 
produced by a solution heat treatment 
and water quench followed by an ar- 
tificial aging treatment. Tlie company 
suggests its use for jet and piston en- 
gine structural applications and air- 
frame parts tliat are located close to 
Ihc engines. 

Some of the mechanical properties 
of X2219-T6 (properties of Alcoa 2218- 
T61, a standard forging allov, ate in 
parenthesis): 

• Tensile strength- 1, 000 hr. at 500F, 

29.000 psi. (13,000); at 600F. 18,000 
psi. (6,000), 

• Yield strength— 500F. 21,000 psi. 
(9,000 psi.); at 600F. M.OOO psi. 
(3.500). 

• Elongation-iOOF, 24% (30%); at 
fiOOF, 26% (75%). 

■Alcoa also quotes these guaran- 
teed minimum figures for X22l9-T6's 
room temperature properties; Tensile 
strengtli, 53.000 psi.; yield strength, 

33.000 psi.; elongation in 4D. 6%. 



YOUR BEST SOURCE FOR 


AC-DC 

FMCTIONAl H. P. DC MOTORS 



ELECTRON TUBES 

VOLTAGE REGULATORS 

DYNAMOTORS 


■With the transfer of carbon pile voltage 
regulators and AC and DC generators from the 
Eclipse-Pioneer Division. Teterboro, N. j.. 
the Red Bank Division of Bendix Aviation 
Corporation is now in better position than ever 
to serve the aviation industry’s needs. When 
it comes to special-purpose electron tubes, or 
electrical power equipment of the types 
shown above, you can be sure of getting top 
quality from Bendix Red Bank, Our 
super-modern facilities and highly experienced 
technical people are always at your disposal. 
Call on us any time for recommendations. 
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Leading 

Aircraft 


Manufacturers 



aluminum 
tooling plate 



RED SEAL METALS CO. 

10035 BURTIS STREET Dept. A 
SOUTH GATE, CALIFORNIA 
LOrain 6-5105 


WHAT'S NEW 


Telling the Market 

AiitoiiiPtic Electrolytic Shaping with 
Electronic Control gives cost savings of 
st.iirdard grinders fitted with automatic 
ct|ui])nieiit, Anocut Engineering Co., 
i31 W, \\'ashiiigton Blvd., Chicago 
6. 111. . . . Damping Devices— Past, 
Present, Fnhirc, includes load-velocity 
charts for measuring performance, 
Gabriel Co„ Dept. IG. 1148 Euclid 
Arc.. Cleveland 15, Ohio. 

Dip tank and flow-coat finishing bul- 
Ictin.s. giving advantages of each 
method, du Pont I’inishes Division. 
K. I. du Pont dc Nemours & Co., Rm. 
"145-D, Wilmington 98, Del. . . . 
Vibration, shock and noise control 
products, including selector chart covet- 
ing wide range of equipment. Korfund 
Co-, Inc-, Long Island City, N. Y. . . . 
Precision and non-ferrous permanent 
mold castings, including analysis of 
r arious casting processes, B-Mold Divi- 
sion, Buckeye Brass & Manufacturing 
Co., 671 N. Main St., Mansfield, Ohio. 

Mil-Ac nrobilc air conditioners, de- 
signed for military trailers, also applica- 
ble in fixed installations. Ellis & Watts 
Products, Inc., P.O. Box 33, Cincin- 
nati 36, Ohio, , . . Valve Technical 
Data covers stainless steel items, Public 
Relations Division, Cooper Alloy Cotp., 
Hillside, N. J. . . . Ceramicast (R), a 
molding process using ceramic, stated 
to give surface variations of 123 micro- 


inches maximum and 0.003-0-005-in. 
tolerances, John H. Boyd, general sales 
manager. Lxsbanon Steel Foundry, 63 
laihman St-. Lebanon, Pa. 

High-velocity spray technique for 
cleaning precision parts such as low- 
lorque instrument bearings, Cohehn, 
Inc., Passaic Ave., Caldwell, N- |. . . . 
Over 1,000 sizes of drawn metal boxes 
for use as cases and housing.' for proto- 
type electronic and similar equipment, 
1953 catalog, Zero Manufacturing Co., 
P.O- Box ^9E, Burbank, Calif. . . . 
Stainless fasteners Brochnre PSA, All- 
metal Screw Products Co.. Inc., 821 
Stewart Ave., Garden CitV', L. I. 

Facilities for custom-made precision 
screw machine products, brochure, 
Beamco, Inc., General Offices, Irving 
Park dr Church Roads. Bcnsenville, 
III. . , , Kcllcrilcx carbide hole finishing 
blits for diameters of 0.3 in. and up. 
Pratt &• Whitney Division. Niles- 
Bement-Pond Co., W. Hartford 1, 
Conn. . . . Tliermocouple assemblies 
and packing glands, Catalog 1342, 
Conax Corp-, 7811 Sheridan Drive. 
Buffalo 21, N. Y- 

Piice list for SR-4 strain gages, in- 
struments, accessories and cements, 
Baldwin-Linia-Hamilton Cotp.. Phila- 
delphia 42, Pa, . . . Industrial electrical 
standard and special plugs and recep- 
tacles, Bulletin B59, Joy M.inufacfuring 
Co., 4255 Clayton Ave., St- Louis 10, 
Mo. . . . Noreko MG 60 bulletin gives 
design details and application on light- 
weight X-ray units for laboratory and 
industrial use. Sperry Gyroscope Em- 
ploys X-Ray for Development Prob- 



Hi-Per DC-3 Overcomes Ait-itude Factor 


Here is a Pan Amcticaii-Gtacc Aitu-ani Ili-l’ci DC-3 (Ariation Week N’ov, 1, 195-f, p. 70). 
at La Paz, Bolivia, billed as the rwirld's h^hest commercial airport (altitude: 13.404 ft). 
Iliis modemi/cd version of the DC-3 can cmisc approximately 34 ntph. faster than a 
standard version because DC-4 P&W R2000 powcrplants replace its Pi-W' R1830s. Tliis 

engine performance. <\ds-antagcs arc particularly desirable when operating from fields 
located at higli altitudes, such as that at La Paz. 
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THE WHOLE ROHR STORY 

IS IN MILLIONS OF PARTS! 


ROHR has won fame for becoming the 
world’s largest producer of ready-to- 
install power packages for airplanes . . . 
like theLockheed Constellation, Douglas 
DC-7, the all-jet Boeing B-52 and other 
great military and commercial planes. 
But there’s far more to the ROHR story! 

In addition to power packages. ROHR 
aircraftsmen are currently producing 


over 30,000 other different parts for 
aircraft of all kinds. 

Whenever you want aircraft parts better, 
faster, cheaper... call on ROHR. Remem- 
ber, the whole ROHR story is in the great 
engineering skill and production know- 
how gained from building thousands 
upon thousands of power packages and 
millions of other aircraft parts. 




loins is case history. Roth bulletins 
available from Rcsc-.ircli &' Control In- 
stnnncnts nivision, N'ottb .American 
Philips Co.. Inc., 7s0 S. I'lilton .^ve., 
Mt. Vornnn, N. Y. 

Kniining nuts, bolts, oa]> screws and 
other tvpes of f.isteiicrs, ease histories of 
uses. I'orin 5200-A, Ingcrsoll-Riind Co., 
1 1 Broactway. N'ew York -t. N. Y. 

0])|x>rtnoitics Tbrough .\ntoiiiation, 
particularly for sinall plants, I'.x-Ccll-O 
Curp.. Detroit ’2. Mich. . . . 16-mm. 
sound movie covers complete line of 
sheet and jjlatc working nmelhncs, E. G. 
Kihlstroin. .\incrican I’lilhnax Co., Inc., 


2-t’s N. Sheffield .\vc., Chicago 14, 
111. . . . .\ccumet Precision Castings, 
booklet describing techniques devel- 
i)|)ed for lost-wax' method. .Advertising 
Dept., Crucible Steel Co. of .America, 
I’.O. Bo.x 88, Pittsbutgli 30, Pa. 

Sili-Kool Silicone paint stated capable 
of taking 1,6001’’ heat and weather c.x- 
tremes is described in folder, C. II. 
Dtagert Co., Inc., 231S Ch.ilk Hill Rd., 
P- O. Box 5092-L, Dallas, Tex. . . . 
Scientific research and dcv'clo]>mcnt 
tncilities of fimi arc described in bro- 
tinirc, Trucsdail l.aboratories, Inc., 
4101-4107 \o. rigucro,i St-. Us An- 
geles 63, Calif. 



Fuel Flow From 3 P.P.H. to 30,000 P.P.H. 
Housings up to 2,000 pounds operating 
pressure. Complete ronge of fltirotion from 
Vt micron to 200-mesh screen (74 microns). 



Air Instrument oir and breather Filter application 
to 10 c.f.m. Filtration for air-driven instruments and 
venting of hydraulic systems. iAH6240-l, AN5B22-I, an- 
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1 BCNDIX-SKINNK DIVISION Of 

Krei liktRiMsil DfflviH, | 

Ofi/GJNArOR OF MfCRONfC FILTRAHON | 


Publications Recfivetl 


• The .\miv .Air Porccs in World War II; 
Men and Plano, \ olumc VI— Kdited by 
\\ . K. Cmvvii and J. L. Cate— I’ub. by Um- 
vxTsilv III Chicago Pros, 3750 Ellis .Avc., 
Cliieago 3’', 111. S8.50; 807 pp. Concerned 
with activities uf the .\rinv .Air ami in the 
/one of the liitcrinr. this volume piovides 
a record of development of an effective air 
organisation, forging and distribution nf 
weapons, and tccruitment and training. 

■ Flight Ilandhuok, l-'ifth Edition-Edited 
by Alaiiiice .A. Siiiitli— Pub. by Pliilosoplii- 
cal Libiatv, Inc,, 15 East 4utli St., N’ew 
York 16, Y. S6.1I0; 282 pp. .Nov edi- 
tion, rew-ritten and enlarged, pa-sents basic 
inforniallon on airplanes, engines, and as- 
sociated aviation subjects. 

• Wave Diagrams for Nomttady Elciw in 
Ducts— by Ceorge Rudinger- Pub. by D. 
\'an Xosltaiid D).. Inc., 250 Koiirlli '.Avc.. 
New A'ork, N. S6.00; 278 pp. Con- 
tains computing procedures covering prob- 
lems of nonsteadv' Row encountered todav*. 
with iljustralcd examples and vvorked-oiit 

a I'lic Chemical Industiv Facts Book, Sec- 
ond Edition— Pub, b\- .Manufacturing Chem- 
ists' .Assn., Inc., Cafn'la Building, 1625 Eve 
Street, N. AV.. W'ashington 6. l5, C. Sl.OO 

single copy. Discounts available on hulk 
quantities; 160 pp. Basic reference source 
on the clicniical industiv and its activities. 

• U. S. Marine Corps Operations in Ko- 
rea: The Pusan Perimeter- hv Lynn .Mon- 
tross and Capt. Nicholas .A, Canzona, 
USMC-Piib. by U. S. Marine Corps, for 
sale by U. S. Government Printing Office, 
Washington 25, D. C. $2.00; 271 pp. 
First of four volumes on Marine participa- 
tion In the Korean conflict. 


• America’s Needs & Resources; .A New 
Siirves-by J. Frederic Dewliurst and .As- 
sociates— Pub. by 'I'lventiclh Century Fund. 
Inc-. 330 Wevt 42nd St., New York 56. 
N. Y. $10.00; 1,143 PP- Reference source 
on past achievements, present status and 
future possibilities of the .American eco- 
nomic system. It is revised version of the 
original work piihtished in 1047. 

e Gas 'I'urbine Scries, Vol. 1— Cveles and 
Performance Estimation— by James Hodge— 
Pub. by -Academic Press. Inc., 125 East 
25rd St., New York 10, N. Y- Sd.OO; 324 
pp. Series is ciesigned to present a con- 
cise. balanced account of current theory 
and practice concerning the gas turbine. 

• Gas Turbines for Aircraft-by Ivan II. 
Driffis and Otis E. Lancaster— pub. by Ron- 
ald f*rcss Co., 15 East 26tb St., New A'ork 
10, N. Y. $10.00; 349 pp. Reference 
volume for tliosc concerned with design 
and petfoTTuance <;f gas turbine povvcrplaiilv. 

• 1954 Supplement to the Metal Cleaning 
Bibliographical Abstracts-Prepared by Jay 
C. Harris- pub. by the American Socictv for 
Testing Materials, 1916 Race St., Philadcl 
phia 3, Pa. $1.50; 40 pp. There ate 227 
new lefctcnces in this booklet which brings 
up-to-date coverage of the published data 
on metal cleaning. 

• Plastics 'l ooling-by Malcolm W. Riley— 
Pub. bv Reinhold Book Div,, Rcinhold Pub- 
lishing Corp.. 430 Park ,Avc, New A'ork 22, 
N. V. $2.50; 123 pp. Report on the resins 
and methods used and tne major applica- 
tions of plastics tooling. 
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Crash Program 


All Beechcrafts are built to Bccchcraft’s own standards 
of Safety. These stairdards are higher than those 
required by the U. S. Government. 

This long-established Beechcraft policy produces air- 
planes with the "Plus Factor” that means extra safety 
for their occupants, long life, and freedom from 
expensive repair bills. 

In the case of the Beechcraft T-34B basic trainer for 
the U. S. Navy, tlie specific-atioiis required a high 
degree of landing gear ruggedness, to be proved by 


repeatedly dropping the airplane onto its wheels from 
a considerable height, at fvdl gross weight- 
Progressively more severe drops were made until the 
Navy requirement was met, and passed. Higher drops 
of the airplane continued without significant damage. 
The above photograph shows the ISGih drop lest which 
successfully imposed loads 74% greafer than the Navy 
specification, and icilhout sii’iiificant failure. This is 
another demonstration of the “Plus Factor’ possessed 
by Beechcrafts and rendered to their owners, as better 
service and decreased cost of upJceep. 


TO ENGINEERS who are skilled irv aerodynamics ... or 
struclural design ... or flutler and dynamics. . . or elec- 
tronics. ..or physics, ..or missiles control, ..or 
weapons systems, BEECHCRAFT may offer an op- 
portunity that is superior to the overage job opening. 
BEECHCRAFT is aggressively entering new fields and 
needs skilled engineers to do creative work of top- 
level quality in these fields. If you would like to be 
ossocioled with o leoding organization that is large 
enough to hove diversification of product, but small 
enough to insure recognition of personal ability shown 
by those who have it, and if you do possess superior 
skills in the categories mentioned, write today to 
Beech Aircroft Corp., Employment Div., Wichita, Kons. 
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BENDIX 

AIRBORNE RADAR 


The selection of frequency depends on the operational requirements of the 
user and the nose configuration of the aircraft, One is the 3,2 centimeter, 

9300 megacycle X-band. The other is the 3. 3 centimeter, 3400 megacycle C-band, 
Either one of these two Beodix made systems provides the transport-type 
aircraft with a dependable means of avoiding storms in flight. Both bands can "see" 
storms as far as ISO-miles away . . . through fog, the night or intervening clouds. 
The position, intensity and extent of the storm cells are shown on the radar 

screen in the cockpit. From this picture the decision can be made to go 
around the storm, or fly through it safely, comfortably, 

guided by radar along the smooth corridors in the turbulence. 

Bendix Airborne Radar makes a major contribution to improved flight 

safety. But in addition it helps to reduce structural damage so 
often caused by intense air disturbance or hailstorms. 

For further information and your free copy of the Bendix illustrated booklet, 

"Airborne Radar," write to Bendix Radio, Baltimore 4, Maryland. 



~Bendi)( 

~PaHio 



AIR COMMUNICATIONS AND NAVIGATION EQUIPMENT • AIR DEFENSE RADAR • GROUND CONTROLLED APPROACH AIRCRAFT LANDING SYSTEMS • MISSILE GUIDANCE • AIRBORNE RADAR 
West CtesI Sales: 10500 MagriDlla 6lvd„ N.Hollvwootl, Cal., Export Sales: Bendix Internallonal Olv., 205 E. 12nd SL.N.Y.I7, N.Y..U.S.A..Canaditn 0lslt.:Avielion Electrlc,?OOLaiirentian Blvd.,Monlreal,Que. 

BAlTJMOaC 4, MAKTIANO 


•Reg. U.S. Pat. Off. 




.3^spim^sr. LOUIS 
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Vision— 

the inherent quality 
of an aircraft engineer evi- 
dent in the history-making ex- 
ploits of early St. Louis aviation 
pioneers — continues to produce Fighter 
aircraft for the Armed Forces. Designed and 
developed by McDonnell engineers and technicians, 
the K-IUI Voodoo is another outstanding milestone in the 
achievements. This supersonic, 
i in-dight refueling and of carry- 
faced many early pioneers of aviation, McDonnell is 
eers the most advanced facilities for engineering development 
laboratories, wind tunnels, a helicopter test laboratory, a new dighc test 
physical testing laboratory and an ever growing technical library— all part of 
M.A.C.’s $20,000,000 facilities program. 

So today, as in the past, the Spirit of St. Louis is symbolic of aviation pioneering. The McDonnell engineering 
team is constantly probing the unknown-reaching for design perfection-greater speed, longer range and versatility. 
Watch for these characteristics in future M. A. C. products. 


Presently needed in Engineering and Manufacturing are: 
AERODYNAMICISTS DESIGNERS THERMODYNAMICISTS 

STRESS ENGINEERS DYNAMICISTS FLIGHT TEST ENGINEERS 

PHYSICAL TEST ENGINEERS STRUCTURAL DYNAMICISTS 
WEIGHTS ENGINEERS ELECTRONIC ENGINEERS LIAISON ENGINEERS 


INDUSTRIAL ENGINEERS TOOL DESIGNERS INDUSTRIAL ILLUSTRATORS 
PRODUCTION PLANNERS METHODS ENGINEERS 

Wrile lo: 

Technical Placement Supervisor 
Post Office Box SI 6, St. Loub 3. Mo. 


MCDONNELL ^ .. 


PRODUCTION 


Casting Gives Way To Sheet Metal 
In Some Aircraft Applications 


B> Coige I.. Chri-lian 

Dccr Park, N. Y.-.\ ptogmni to save 
uciglit of aircraft coinponcnts by sub- 
stituting sheet metal parts for e.isliiigs 
wlieteser possible is being iiiaugur.ited 
bv Skyline Products. Inc., here. I’r0|rjin 
do'Ctiiils ssitli USAI' S overall wciglit 
reduction effort. 

Skyline tccimiciuns arc siKcialists in 
imimifiicturing precision sheet metai 
aviation equipment, with entphasis in 
scam-welding tcclmiques- I'liey cull 
Ihcmsclves “tin knockers.” 

First Skyline venture in the area 
is sulistituting "tin" for a casting in a 
volute for an uirspedfied plane's air 
conditioning system. William Jung, 
company president, told .AviATtoN 
Week that by making the assembly 
out of Type 3T7 stainless steel (upper 
and lower halves welded together) 
instead of casting it out of aluminum 
saves 1,1 lb., cutting weight from 3.8 
ib- to 2.7 lb. 

Two corolLity benefits result from 
using stainless steel: 

• RcjcctioD rate is appreciably reduced. 
Reason, Skyline says, is that the situa- 
tion cannot arise wliere a macliining 
operation— such as must be pcrformc3 
on a casting— reveals a metal flaw, or 
the macliining job itself is incorrectly 
done, resulting in sciapping the wlinle 

• Heat resistance of stainless steel is 
much higher tlian that of aluinimim. 

Price of stainless steel vs. casting is 
directly comparable, according to com- 
pany officials. 

Growing Trend 

According to Jung, substitufiiin of 
sheet for castings as a growing trend 
wlticli will soon spread to other air- 
craft coinprinents where such change- 
over is feasible. 

Another trend at Skyline trmards 
pmditciiig lighter, mote serviceable air- 
craft equipment is tire use of a tliin 
aluminum sheet-and-foaming plastic 
sandwich material to fonn light, vet 
rigid, aircraft components. 

Jnng cites these two examples ulicrc 
such construction proied to he snix-r- 
ior to previously used methods. 

Fairchild Camera uses an 8xl5-m. 
rectangular platen made of solid J-in.- 
thick magnesium slab. Skyline turned 
out an identical platen made of two 
1/52-in, sheets of aluminum, sandwich- 
ing a piece of I.ockfoam to give the 
assembly the same 4-in. total thickness. 


Rcstilt; a platen of ecpial rigidity, but 
nineh ligiitcr. 

American .Airlines was Inning trouhle 
willi roll warmers used on its DC-6- 
l\|)C airliners. Original warmers were 
luade up of inner and outer box- 
like case w ith loose h'il>crglas insulation 
between. When the w-amiets were 
washed, water often seeped into the 
I'iberglas. making the units lieavy and 
ciuisiiig tlicm to emit a disagreeable 
odor when licated. 

Skyline is makin| tlie warmers with 
inner and outer alunumirn sheet struc- 
tures. Tliesc arc jigged the correct 
distance apart and the intervening 
space filled with Lticfcfoam, Result is 
a very rigid striictutc with a filler which 
is impervious to water, prt)vides excel- 
lent insulating properties and is not 
harmed by the temperatures at whicli 
the warnter operates. 

Lifetime beating cicmaits arc scaled 
in the walls. Two thermostats keep 
the unit at the desired temperature and 
arc easily tcmosable. 

Jung say^ lie will adopt this sandw ich 
technique to the manufacture of other 
commissary items, such as liot and 


cold lit|uid containers. 

One of the Skrline finn’s spccialts 
is scam-wcldmg Monel. This tech- 
nique is particniarh a|)plicable and eco- 
nomical wlicn used to fabricate tanks of 
ail kinds-watcr tanks for aircraft, and 
fuel tanks for boats in the Chris Craft to 
private taclit size range. The combina- 
tion of scam welding and Monel is 
idt-.il. Jung savs. Scam welding gets 
the job done at the lowest )X)ssible 
cost, while using Monel results proi ides 
u structure which is virtually uncorrod- 
able. Jung savs he has developed seam 
welding techniques of his own wliich 
isermit him to weld unusually large or 
long structures with case, tesulting in 
unusually low costs. 

Jung is also experimenliitg with a 
stainless steel fuel tank for the Piper 
Cnb, to replace the standard steel tank 
currently used. 

Improvization 

Small plants that ate lacking in 
la^e financial resources often have to 
fall back on ingenious ways of getting 
things done to avoid large investments 
in co.stly machinery. 

Here is an example of how Skyline 
imisroi ised a good-size drop hammer at 
a traction of the cost of buying such 

Jung won a contract to manufacture 
rocket carriers for Republic Aviation's 
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Unusual Positions 
With Established 
Flight Research 
Organization 


ENGINEERING 
TEST PILOT 



FLIGHT TEST 
ENGINEER 



Aircraft Structures 
ENGINEER 



SUBMIT RESUME 

Alt: Robert Stewart 

PHONE FOR APPOINTMENT 
Ronkonkomo 9-6086 

SPERRY 

GYROSCOPE COMPANY 

Division oj the Sperry Corp. 

P 0 BOX 2T8 
RONKONKOMA, L I, N Y 


l'-84F. Tlic job required a drop bani- 
mcT capable of handling a 5x8-ft., 21- 
ton male die. Jung did not have a 
drop hammer, but he thought he 
could subcontract the job locally. In- 
vestigation showed that he could not. 
So ho bought two garage-type auto hy- 
draulic lifts and set them in eight fek 
of conaete in his new plant here. 

Hydraulic action was too slow for 
drop hammer operation so the twin 
lifts were converted to pneumatie 


The male die was attached to an 
arch joining the two pistons. The 
female die w^s placed on an aligning 
platform under the male die and 
secured in place. The rapid-action, 4-ft. 
drop provided by tlie pneumatic con- 
version worked out fine. 

To squeeze every bit of iitilitv out of 
his machine, Jung .and liis technicians 
fastened .attach angles to the concrete 
hed so tliat, with hydraulic operation, 
it became a stretch press- 

Skyline’s do-it-yourself technicians 
also built a titanium welding chamber 
out of two. 50-in.-dia. commissary mix- 
ing bowls. Unit incorpomtes two 
rubber gloves to allow welder to work 
witliin the chamber, a work window 
and an observation window. Chamber 
is mounted on a ring which permits it 
to be positioned in anv wav the opera- 


tor desires. It is cliarged with argon 
because of titanium’s tendency to 
oxidize during welding. 

Among other aviation activities at 
Skyline are: manufacture of entire 
galleys for American Airlines, Pan 
American \\'orld .\irways and .\rabian- 
American Oil Co’s DC-6-type aircraft; 
and repair and recovering surface con- 
trols for the Air Force and Colonial 

Jung is also starting on water and 
ADI fluid carts for P.-kA and .A.A, Tlie 
caits will be fitted with Piper Cub 
brakes and standard 6.00x9 wheels, 
laige enough to cope with snow and 
deep ruts. 

In the sheet metal line, the company 
is manufacturing many parts for a 
Stratos water separator and a venturi 
section for a Stratos pressure regulator. 

Jung has almost completed Setting up 
an electronics laboratorv, where he in- 
tends to develop and manufacture elec- 
tronic subassemblies. 

In a very preliminary mock-up stage 
is a small convertiplane which will 
operate oit the pulscjet principle. 

In the marine field, Jung is putting 
out a wide line of Monel hardware, 
such as running lights and cleats, plus 
the Monel boat fuel tanks. 

The Skv'linc Products organization 
was born with the dissolution of .Ameri- 
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Another advance in lightweight 
flexible hose assemblies 


Constant hose development work at Resistoflex has paid 
off again. Service experience has permitted an improve- 
ment in temperature rating of Fluoroflex*-T R-500 hose . . . 
first aircraft hose to use Tefion* , . . the first to warrant 
500°F rating at 1000 psi (750 psi in the larger sizes) 
Made with Fluoroflex-T (Teflon-compoimd ) tube, SAE 
304 stainless steel reinforcing braid and blowout-proof 
compression fittings, the lines offer permanent plumbing 
. . . no swelling, no erosion, no aging. Their flexibility stays 
the same throughout the temperature range. Fluoroflex-T 
R-3800 hose assemblies are A-N approved for use with 
synthetic oils, fuels, and fuming nitric acid 

Bulletin FH-2 gives detailed data . . . send for your copy 
to RESISTOFLEX Corporation, Belleville 9, N. J. 


RESISTOFLEX 


CORPORATION 

Belleville 9, N. J. 

West Coast Plonf: Burbank, Calif, 
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FOR BUSINESS AIRCRAFT 

The right heater— the right accessories— the right system for 
your business aircraft: 

Pick it from Janilrol’s complete line, the heater line that is 
organized . . ^ thcwght out . . . engineered to create combina- 
tions of heating ‘onits, components, and accessories for de- 
pendable systems in all types of business aircraft— from the 
smallest to the largest. Performance proved since 1942. Dupli- 
cates of these heaters, or their counterparts, have totalled mil- 
lions of operational hours in civil, commercial, and military 
aircraft of all sizes all over the world. 

Output of from 25,000 to 200,000 Btu/hr in single units— to 
more than a million Btu/hr in multiple units. 

Compact, simple, interchangeable, easy to install— check with 
your local modification center or your nearest Janitrol office. 

Backed by 50 years of experience in combmiion engineering 


New 53-page catalog — for business aircraft 
owners and modihcalion centers — showing 
all fanitrol models, accessories, components 
— insiallailon tips, and engineering data. 
Your signature on your letterhead brings it. 


'0 Janitrol 

AIRCRAFT-AUTOMOTIVE DIVISION 
SURFACE COMBUSTION CORFORATION 


Ciiltlcl EitsInMrlrg OfMcri: Hiw York, itS Sroedwoy; tfeihlaglon, Et. C,, tSSO Eoil.tVoil HIghwor; Philadotphlo, foino., 4Q1 Ho. Irood St,; 
Korxii Cilr, Mo., ]20l Crond «<o.; toil Worth. 2S0! ioitr 51.; Holl;»ood, Collf., 704i Hollrwood Hod.; tolumbsi. Ohio, dOO Dobllo <>o. 
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Engineers on Shortage 

The letter from \V, H. MoescI and his 
eriticisms to the "Engineer Shortage" 
(AW Mai. 7. p. 37) are appreciated. It was 
about time somebody interniptcd the chain 
of articles claiming shortages of engineer- 
ing manpower all oret the technical maga- 
zines of the nation. 

Everv author of these clamorous articles 
points out some plausible reasons to protect 
each industry’s claims; this is not because 
they are telling the truth, but only to con- 
ceal their engineering troubles. 

Problem Is Seleetien 

Tire truth is llrat in America there is not 
a shortage of engineers, rather it could be 
.uid that there arc enough to supply all in- 
dustries, if selected and employed intclli- 

A lot of graduate engineers of American 
colleges cannot End jobs at all and the 
others, if the;- find work, find it out of their 
speeialiaalions. 

So, the industries to eover themselves, 
slate that these engineers have not had 
enough cspcricncc. This means that there 
is nut a shotlagc of manponcr, but only of 
capable direction to guide .md train these 
engineers. 

-Admitting that there is a shortage of 
engineers, what arc the industries doing to 
alleviate this sliortoge? Nothing! Only, a 
lot of claims and words which mean noth- 
ing, but not a step in facts to solve the 
problem. 

Everybody calls loudly to the "lupus," 
but nobody' thinks and proposes the neces- 
sary defense against it. Then, why all these 
articles with warnings to the industries? 
What is the purpose of this clamor, if 
nothing will be done? Why alarm the na- 
tion on the shortage of people in engineer- 
ing fields when the industries do not 
request more professionally trained individ- 

Some requests are made from the aircraft 
industries, but with the privilege to choose 
the engineers full of engineering wisdom and 
with eight to 10 years or more of experi- 
ence. Now you can hmgh at the shortage. 

Is this doing justice to engineering edu- 
cation? .As far as we know, the colleges 
only give to the students a full background 
of the engineering branch they choose, but 
never the required experience. 

If the industries do not wish to train the 
junior engineers, as th^ wish them, then 
perhaps thev should build electronic robots 
or supermen. This will eliminate the need 
for the human brain in engineering pursuits. 

It is known that in this country there 
ate many engineering people looking for 
guidance to lead them into the special train- 
ing desired; then, the industries could dis- 
tribute them where they ate needed niost- 

In addition to graduate engineers in 
.American colleges, there arc many engineers 
with foreign training that live in America. 
Most of tbese people do everything except 
the work they are specialized in. 

If the industries were to give some con- 


ON PATROL 



/jockh&acf 


The U. S. Navy’s first line of air-to- 
sea defense— that’s the new P2V 
Neptune multi-mission patrol 
bomber. Two jets plus turbo-com- 
pound engines give extra speed 
when needed . . . special apparatus 
spots subs deep under the sea. 
Its many uses for patrol, for attack, 
for minelaying all spell ’’security” 
for America’s coastline. 

Camloc latches and quarter-turn 
fasteners “secure” cowling and 
access panels on the additional 
jet pods. 


FASTENER CORPORATION 

22 Spring Valley Road, Paramus, N. J. 
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AriON-WIDE SALES and SERVICE 




• LEHERS 


r” here, it isl.the .perfect 
7 cinswer te precision airfoll~ 
-Inspection of| let-engine blades! 



GUILLOTINE GAGE 


InterchAngeabie parts 
quick delivery 




maintains orlQlnal 


lower original cost 


• quickly rO'Worked 
for parts changes 


Already in use by the leaders of the jet engine 
Industry, this new kind of guillotine gage solves 
the problem of maintaining accuracy. Tern* 
plates are supported over a much larger area 
of their surface, making wear negligible. And 
alignment is guaranteed by heavy stacked 
towers that are bolted together for ruggedness 
and complete rigidity. Winslow’s new design 
and assembly from precis ion*built Interchange- 
able parts give six big advantages. You get quick 
delivery and lower original cost- You save on 
maintenance— in case of damage substitution 

moving the gage from your inspection line. 
Gage down-time is cut, requiring fewer gages 
and avoiding costly production holdups. And 
finally, you reduce your gage investment with 
a truly multi-purpose instrument— check all 
10 features of a jet engine blade with a single 
gage; check forging and finished part with 
only one gage. No more gage obsolescence— 
Winslow’s Re-Work Service quickly up-dates 
the gage when your part changes. Easy to use 
and easy to read, the Winslow speeds produc- 
tion, gives "more accuracy for less money," 
Write for literature, get the futt story on Winslow 
standard and special gages... for every pre- 
cision control problem. 



WINSUOW MANUFACTURING CO. 
1754 EAST 33 STREET • CLEVEIANO 14, OHIO 
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prns7)er; direnrej bring.T even the greatest 
things to desfrrrctihr?. — Kb.) 

Your recent publication of letters on the 
"EngincciinE .‘shortage’’ effectively reffccted 
the intellijjencc of vour readers. 

It also represents the first time, within 
mv Inowledcc, that a magarine h.id any 
space des’olcd to this touebv subject other 
than the usual canned patter of personnel 
men. and I feel cnmpclled to add a few 
of mv own obsers'.Ttlons. 

First of all, it cannot be denied that more 
pradiifltcs are being hired at higher salaries 
than es'er before, but the percentage in- 
CTcasc in s.ilan’ per stars of experience has 
become woefiills small. 

In brief, there are eoroparalively few in- 
dustrial esiablishmcnls that are paying engi- 
neers at a rate that is commensurate svith 
their CTpctiencc. -AH this Is much to the 
sorrosv of the "old-timcB’’ who have not 
moved into cxeeiitis-c positions, and find 
themselves threatened by replacement with 
soiing- recent grads. 

Net result: thousands of engineers have 
left the profession for better-paving posi- 
tions in administration, sales, liaison, and a 
multitude of non-engineering businesses. 

I feel certain that these men would not 
liave left, if thev could have gained the 
recognition and professional status men- 
tioned in vour ads. 

RoatRT P. Goldstein 

2555 Eldiidgc St. 

Pittsburgh 17, Pa. 

Conlrol for Platform 

The Killer ducted fan flying machine 
pictured on page 4 of the Apt. 25 issue ap- 
pears to me to ha\c terrific possibilities, but 
is lacking in one scry essential feature, via., 
a good control system, especially considering 
the high center of gravity. 

With a good control system, the machine 
can be increased to a useful size, with the 
pilot sitting down in a hubhleenclosed cock- 
pit and the poweiplant placed below the 
fans. The duct ring is essential, and can be 
faired out on the outside to the shape of 
the popular idea of a ‘‘flying saucer" stream- 
lining it for forward motion. 

For a good lateral and pitch contiol, 
shutter flaps, hinged at the top, can be 
pushed out from the inside of the duct 
ring almve the fim blade tips, shotting off 
part of the intake air supply on one side 
and thus causing loss of lift which will 
tilt the vehicle. 

About eight of these shutter flaps around 
the inner circumference of the ring could 
be connected by control cables to a single 
control stick which could be moved in any 
ditcction to cause the craft to tilt in that 
direction. .Additional power would have to 
be applied to maintain altitude when the 
machine is tilted and traveling horizontally. 

This idea is so simple and obvious that a 
hundred people have probably thought of it, 
hut so far as I know no one has tried it 
and it seems to me that someone should 
give it a whirl. 

Kenneth B. Ruhle 
.Annette, .Alaska 
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plays a vital role 

in every success 



Pressure actuated switches for every 
requirement from zero absolute to 
12,000 psi. Mclelron switches arc used 
by every major manufacuirer of air- 
craft in the United Stales. 


Man’s efforts to increase life expectancy comprise one of the noblest 
of all human endeavors. In this field it is significant that several men 
compare experiences when major surgery is indicated. 

Since Melecron products are used by every major aircraft manu- 
facturer, much has been gained from their experiences. Reports of 
their experiences have enabled us to build pressure actuated switches 
that are not only reliable, but exceed the requirements in the 
specKi cations. 




h. THOMSON ENGINEERING SERVICE, T54 
■ WicliKa. Ka.ua.. ROUSSEAU CONTROLS L. 
;. SORAGHAN k ASSOaATES. ISIZ Ell I 
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NEW AVIATION PRODUCTS 



Fast Stress Calculator 


A truc-itress cdlcuktor iiinilar to a 
circular slide rule lias been developed as 
an aid to the analysis of ductile inate- 

Truc stress calculations mirinallv are 
lengtlii. niey ate based on determina- 
tion of the reduced cross-scctional area 
of the structural nieinbct while it is 
under load, rather than on the mi- 
sltcsscd full area. 

One mamuil inovcinent of tlie new 
calculator gives true stress values op- 
posite any applied loads for a given 
size and material of the structural mem- 
ber. Tlie calculator is applicable to 
rods with diameters between 0.1 and 
0.51 in. 

Research Services Co., Box 2492, 
Cleveland 12, Ohio. 



Cuts 10'ft. Thread Lengths 

Thread lengths to 10 ft. can be 
ground in one setting with Stvie 120 
machine designed to handle aircraft 
actuator screws and machine tool lead 

.Automatic features include feed-to- 
finish size, erinding wheel dressing, re- 
sumption ot grinding cycle after dress- 
ing, backlash compensation, control of 
coolant flow, lubrication and retracting 
the grinding wheel end of the working 



One Fuel Gage Gives Two Displays 

Single dual-display fuel quantity in- 
dicator gives both total and individual 
tank readings. Selection of total or 
single-tank gage is pilot-controlled by 
means of .i panel switch. Reading of 
any hank is obtained by setting the 
isaiicl .selectoi. 

During totalized reading, the pointer 
is automatically driven off scale and 
concealed by mask to eliminate am- 
biguous readings. With the pointer 
section of the dial in operation, a dial 
"flag” indicates that a single tank is 
being gaged. 

Indicator is hermetically sealed and 
meets all applicable MIL specs, the 
manufacturer states. 

Avien Inc., 58-15 Northern Boule- 
vard, Woodsidc 77. N. Y. 


Transmitter Covers 118-127 Me. 

New Vlll'’ transmitter, weighing 1 
lb. 6 oz.. covets channels from 118 to 
128 me. and features a uniform 3 to 



-l-watt power output on any channel. 
Uniformity is provided by condenser 
tuning system, whereby rotation of the 
channel selector switch also turns a 
ganged segnrented condenser, providing 
precision peaking for three tuned cit- 

hrequency stability is reported at 
O.OIff, or better, on all crystal chan- 
nels. Transmitter measures 2*x3i!c7J 
in., and is asailable with either local 
or eleetiically operated remote channel 
selection. 

Davton Aviation Radio &: Equip- 
ment Corp.. Troy, Ohio. 


ALSO ON THE MARKET 

Manser vernier depth gages of 5 and 
6-in. capicity have 0.001-in. semier. 
Standard pin can be replaced by hard- 
ened long straight pin for small deep 
holcs.-George Scherr Co., Inc., 200 
laifayettc St., Ne«' York 12, N. Y. 

Electronic Count-O-Larm for Brown 
& Sharpe automatic machines accu- 
rately counts pirts produced and gives 
visual and audible alanns when stock 
is exliaustcd. — Count-O-Lann Co., 
1271 W. North Ave., Chicago 22, III- 

Wire-stripping induction generator, 
Tficr-Monic Slodcl 50 WS. prebonds 
ends of tinned stranded wire to No- 
26 gage; on solid or nou-tinned wires 
the unit loosens most plastic insula- 
tions in the stripping area, the maker 
reports. Device also converts for use 
in hermetic sealing, soldering or braz- 
ing, — Induction Heating Corp., 181 
WVthe Ave.. Brooklyn 11. N. Y- 

Solvcnt removes Neoprene compounds 
from radcimes in less than two hours, 
the mamifactiirer reports, compared 
will) eight hours for otiicr metnods. 
Ether ISl has a high flasli point and 
low toxicity. Cost is SI. 10 per lb. 
in -f30-lb. container.— Ansul Chemical 
Co.. Marinette, Wis. 

nigh-lem])cratuic wire enamel, Isonel, 
is stated to be less expensive than 
silicone varnishes and gives better lieat 
sliock ch.nractefistics. Product is also 
said to shosv no tendency to craze.— 
Schenectady Vamisli Co., 200 Con- 
gress St., Schenectady 1, N. Y. 

Press brake develops 12 tons of pres- 
sure witli a 56-in. length of bed. Ram 
features stroke control that can be pre- 
set and the ram stopped or rerersed 
at any desired point. Di-Acro Hydra- 
Power unit has a 60-strokc-per-minute 
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America’s big jet bombers are meeting all schedules 


Boeing B-52 global jet bombers arc now 
well into the advanced stages of their 
flight test program— while production 
airplanes arc coining from the faetoiy 
on schedule. The airplanes assigned to 
this continuing test program are aver- 
aging nearly twice as many flight hours 
per montli as any previous high-per- 
fomiancc aircraft. 

This record, in part, is a measure of 
the success of the B-52 design. It is also 
a reflection of the huge engineering 
resources of Boeing’s new Fliglit Test 
Center— the largest, most complete facil- 
ity of its kind in the country. This Cen- 
ter enables Boeing to achieve a higher 


percentage of productive flight test time 
than was possible before. Programs arc 
planned fat ahead, and so organized that 
on each (light, tesb begin the moment 
the aircraft’s wheels leave the ground. 

Another part of the B-52’s success 
stems from the earlier experience 
Boeing gained designing and test-flying 
the six-jet B-47. 'ITie high-altitude front- 
line B-47 today is the backbone of 
Strategic Ait Command’s striking force. 
It has logged hundreds of thousands of 
hours of pressurized flight at extreme 
altitude. 

Boeing's experience in this field is 
unique. For in addition to building 


more high-altitude, multi-jet aircraft 
than any other company, Boeing 19 
years ago developed the world's first 
pressurized transport, the Boeing Strato- 
liner, and the world’s first pressurized 
bomber, the B-29, mighty air weapon 
of World War II. 

Out of this Boeing background grows 
America's dominant position in the field 
of pressurized, high-altitudc, multi-jet 
aircraft. It is a position backed by one of 
the country’s largest pools of engineer- 
ing manpower, by advanced research 
facilities, and by the Boeing tr.idition of 
creating airplanes that open new eras 
of military and commercial flight. 
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ENGINEERS 


production rate on a i-in. stroke. Price: 
51,555. — O’Ncil-Irwin Manufacturing 
Co., 516 Eighth Ave., Lake City, Minn. 


AND 

SCIENTISIS 

You'll find at 


Bell grinder and sander, Superspeed 
No. 150, offers belt spe^s exceeding 
10,000 sfm, using l,5x60-in, belt. 
Bench or pedestal versions available 
at prices from 5245-5265.— Anchor Ma- 
chinery Co., 229 W. Orange Grove 
.■\ve., Burbank, Calif. 


C O N V A I R 


ENGINEERING FOR 
THE FUTHRE 


CAREER OPPORTURITIES EXIST IR: 


lEROmAMICS 

Aero-AnRiysis Theoretical Aerodynamics 

Perlornance Eiparimental Aetodynamics 


AEROPHYSICS 

Stability and Automatic Control Armament Analysis 

Aern.Electrnnlcs Eloctronlc Computing 


PROPULSION 

Propolsion Research Propulsion Development 

Environmental Controls Systems Development 


NUCLEAR PHYSICS 

Theoretical Noclear Physics 
Experimental Nuclear Physics 

STRUCTURES ENGINEERING FOR AIRCRAFT 

Stress Analysis Fletter amt Dynamics 

Structural Research Structural loads 


DESIGN for AIRCRAFT and NUCLEAR APPLICATION 


Airframe Structures 

Thermodynamics 

Mechanisms 

Power Plant Installations 


Electrical 
Electronics 
Equipment Design 


Electric indexing table has automatic 
timer adjustable from six to 54 indices 
per minute. Repeat accuracy is stated 
to be 0.001 in. Table is available as a 
packaged unit with an electric impact 
hammer.— Bkick & Webster, Inc., 445 
Watertown St., Ncx’ton 58, Mass. 

Adjustable draw key for locking Morse 
Taper shank tools in machine spindles 
in one wrench adjustment comes in 
sizes to fit machines with spindle di- 
ameters from 3 through 8 in. and draw 
key slots from Jixlf-in. through Hx 
IJ-fn. There are no exterior attach- 
ments to machine spindle.— Davis Bot- 
f ing Tool Division, Giddings & Lewis 
i Machine Tool Co., Fond du Lac. Wic. 

Spray nozzles, check valves provide ca- 
I pacities of one to eight gallons per min- 
I ute. maker reports.— Spraying Systems 
I Co.. 3201 Randolph St.. Bcllwood, 111. 

' Service By-Way studder extracts studs 
with only i-in. exposed length without 
I damaging threads and gives fully ad- 
justable control over driving depth, the 
I maker states. -E. V. Nielson, Inc., 128 
1 Broad St., Stamford Conn. 

Type B-1 Flux, for silver alloy brazing 
of stainless, chromium heat-resisting af- 
loTS. chromium and tungsten carbides. 
Tkes heating at 1,400-1,60D0K for short 
times, manufacturer states.— Handy & 
Harman, 82 Fulton St., New York 38. 
N. Y. 


ENGINEERING TEST 

FUgM Test Instruiuentatlen Dele Reduction 

Fluid Dynamics— Electronic, Electrical— Stroctoral 
It is required that opplicanis fer these positions hove 
formal education in Aeronautical, Mechanical, Civil or 
Electrical Engineering, Physics or Matherrotics— or pro- 
fessional experience in one of the fields above. 

At CONVA1R you hove on excellent opportunity to do 
groduate work-in plant or in evening college. CONVAIR 
offers liberal trovel ollowances, paid vocations, excel- 
lent insurance and retirement programs. 

Send Resume fe M. L. TAYLOR 
CONVAIR, Engineering Personnel Dept. NN 
FORT WORTH, TEXAS 

C O N V A I R 

FORT WORTH, TEXAS 


Highspeed Synchro-Snap rotary switches 
for overspeed or underspend limit con- 
trol can be furnished for ar>y speed to 
13,000 rpm. Minimum life is stated 
to b - oiic-million cycles.— Torq Engi- 
neered Products, Inc., Interstate St.. 
Bedford, Ohio, 

High-frequency generators for induc- 
tion and dielectric heating arc 36 in. 
wide. Generators are used for frequen- 
cies to 9,600 cps. and vacuum tubes for 
450 kc. to 40 mc.-Ncw Rochelle Tool 
Corp., 322 Main St., New Rochelle, 
N.Y. 

Aerosol dispensers handle lubricating 
and penetrating oils, rust inhibitor and 
all-weather cleai-coat. Cans contain 
six ounces.— Crown Industrial Products 
Co., 1022 Amsterdam St., Woodstock, 
111. 
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AIRBORNE’S 
FAVORITE OF THE 
BUSH LEAGUE 


Airboine’s R-652 rotary actuator supplies the 
finger-tip taxiing control bush pilots need to 
lly the Oiler in and out of makesliift strips in 
Canada’s rugged north. On landing and take- 
off, tlie pilot energizes Uie actuator, which 
locks the laihvheel in phase with the rudder. 
Tlic R-652, mounted on iJie lailwheel spindle, 
lias proved as sturdy and reliable in service 
as tlie Otter itself. 






-k SIMPLE 
★ FAST 
k ECONOMICAL 

METHOD OF FORMING SKINS* 



lAGNESIUM, IITANIUM..; 


Industry acclaims the ret'olutionary new process at Oliver Aviation for hot stretch-forming 
of metal skins . , . Deep crowns and difficult compound contours in titanium or magnesium pose 
no problem to this forming method . . . 01i^•c^ Aviation can stretch form magnesium and 
titanium skins to your specifications at a fraction of the normal cost . . . This saving to you is 
possible due to reduced labor costs and the elimination of large costly presses, 
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Phase Shift Cleans Up ADF ‘Confusion’ 



The "zone of confusion,” long a 
characteristic shortcoming of automatic 
direction finders, ran be eliminated to 
provide a single elean-cut reversal of 
the ADF needle over the station, for 
aircraft altitudes up to several tliousand 
feet. 

This conclusion is based on a thco- 
rcliral investigation of the Ixisic prob- 
lem, followed by flight tests whicli con- 
firmed the tlicorctical findings. 

Of pattieiilar iinixjttancc, tlic ucw 
technique can l>c applied to csisting 
ADh's without internal miidifiration, 
by inserting a pliasc sliifter in the 
sense antenna input whieii will varv’ 
pliasc shift angle proi>ortioiuil to tire 
incoming signal frequency, up to a 
maxiniura value of about 30 deg. llic 
principle can be demonstrated by de- 
tuning an ADF receiver slightly. 
Explanation 

A theoretical investigation into the 
zone of confusion problem by the au- 
thor produced an equation whicit pre- 
dicts those points in space where the 
ADF needle will try to reverse. Tlic 
equation is tliat of a roughlv conical or 
paraboloidal semi-infinite surface ori- 
ented as shown in Sketch A. aboi’e 
right- 

Tbc tilt angle (o) of the conical 
surface is determined by the effective 
air]iiane sense antenna piittem tilt, a 
function of its longitudinal loe.itinn 
along the plane’s fuselage- Other vari- 
ables in the equation include: 

• Phase advance of the ADF loop an- 
tenna signal by tlic recerver. 

• Airplane altitude above the ground. 

• Aircraft track and location relative to 
the vertical axis of the radio station. 

• Frequency of the station carrier wave. 

If the sense antenna pattern were 

truly vntical (tilt angle zero), and if 
tlic receiver phase sliifh were exactly 
90 deg., there would be no zone of 
confusion problem. However, both of 
these arc difficult to achieve bceansc of 
airframe and receiver design considcra- 

Under conditions when the rccciva 
phase shift is less than 90 dog., there 
are three positions of tlie aircraft near 
the station wlicro tlie ADF needle will 
try to reverse, as shown in Sketch A. 

It will try to reverse when the plane 
first intersects the conical surface (X,), 
when the plane passes over the station 
(X.), and wlien the plane again inter- 
sects tlic conical surface (X,). 

The same condition exists even when 


the sense antenna mill is vertically 
under the aircraft (tilt angle zero), if 
icccivcr pliase sliift is less tnaii 90 deg. 
llic conical surface would be symmetri- 
cal about the station axis, and much 
more contracted than tliat shown in 
Skctcli A- 

'I’lie girations of tlic ADF needle 
would be deternined by whether the 
needle has sufficient time to completely 
reverse before another reversal point 
is passed: this would depend upon tlic 
speed of the airplane and the time 
constants of the ADF loop drive servo 

' If, instead of less tlian 90 deg., the 
phase shift within the ADI' receiver is 
greater than 90 deg., tlicn tlic coiiiral 
surface effectively is elevated in space 
above ground, as sliown in Sketch B. 


An airplane flying below the tip of 
tlic conical sucfkc completely misses 
two of the pints of rcicrsal, encoun- 
tering only the correct one (X.) directly 
over the station. 

Tlie amount by which the zone of 
confusion cone is elevated above ground 
is detennined by: 

• TOt angle of the effective sense an- 
tenna, 

• Rcccivct loop antenna phase shift. 

• Station carrier fiequciicy. 

A graph setting fortli tlic relation- 
sliiji between the height of cone eleva- 
tion (h) and receiver phase shift and 
sense antenna tilt angle is shown on p. 
74, top. 

The elevation (h) is shown in terms 
of radio station carrier wavelength. 
Second graph on p- 74 shows the 
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ELEVATION OF ZONE OF CONFUSION CONE above ground (h) in nsvelengths of car- 
tin as function of sense antenna tilt angle and 


conversion of “h” into feet above 
ground. 

For reasonable phase shift angles and 
antenna tilt angles, the spurious-rever- 
sal cone can be elevated 3,000 to 
4,000 ft. 

Flight Tests 

Having thus predicted what should 
happen, a series of flight tests were 
flomi in which the variables were con- 
trolled, and the “point forward" or 
"point aft" signals to the loop were re- 
corded on an Estcriine-Angus recorder. 

The loop was kept pointed 90 deg. 
to the right by disconnecting the leads 
to the loop drive motor. 

The point in time that the plane 
passed over the station was established 
by having a ground observer, with a 
portable radio, located at the station 
site. The observer sighted up a vertical 
structure and gave the aircraft a “mark” 
when it was over the station. 

Flight test results agreed extremely 
well with theoretical predictions. When 
the phase shift of the receiver was ad- 
just^ to a value greater than 90 deg., 
the tip of the zone of confusion cone 
would lift off the ground, making it 
possible to fly under the surface. 

Tliis produced a single clear-cut 
needle reversal which occurred wlicn 
the plane passed over the station. 

Flight tests also showed that when 
the plane flew through the "zone of 
confusion” there was no time when 
the needle would have been wandering 
aimlessly about. Instead, it always was 


ladin pha.% shift angle, 
moving under positive control of the 
radio station signal, except for the split 
second when the conical surface was 
penetrated, and at the point of passage 
over the station (if the station axis 
was hit). 

When the plane is at any point in- 
side the conical surface, the ADF 


needle tends to point away from the 
ground station. At all points outside 
of this surface, tlie .M3F needle is 
driven toward the correct bearing. 

.\n)'one can verify the validity of this 
analysis as follows; 

• Tunc in station on ADF and note 
maximum tuning indicator reading. 

• De-tune the receiver toward a higher 
dial reading so that the tuning indi- 
cator drops back to about 85% of the 
maximum reading previously noted, 
'niis provides receiver phase shift of 
more than 90 deg. 

• Fly the airplane at or below an alti- 
tude equal to l.OOO.OOO divided by flic 
frequency of the station in kilocycles 
(kc.). For example, if the radio station 
broadcasts at 500 kc., fly toward the 
.station at 2,000-ft. altitude or less. 
(1,000,000/500). Only one ADF nee- 
dle reversal should take place, and that 
when the plane passes directly over 
the station. 

If the receiver is now retuned to the 
maximum reading (first step), and then 
tuned toward a lower dial reading until 
the indicator reads about 85% of the 
maximum reading, the receiver phase 
shift will be less than 90 deg., and the 
ADF will behave in its normal eon. 

live results gathered from this in- 
vestigation show that it sliould be pos- 
sible to produce single ADF rever- 
sals over any station in the conventional 
100 to 1,750-kc. band below an altitude 
of 3,000 to 4,000 ft., providing the 
tilt angle of the sense antenna is not 
excessive. 

Manual de.tuning of the receiver can 
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MANUFACTURING COMPANY 

7814W MupiRwood Induftriul Court, Suinl Louis 17, Missouri 


Operation Integration. 

BY ({^reenlea^ 


HOW IT CAN SOLVE YOUR PRECISION SYSTEMS 


Webster defines “integration” as . . the act of uniting 
into a complete or perfect whole." This is important 
to you in subcontracting for precision components. 


Here at Greenleaf, you will find the development, 
engineering and production facilities to 
assure this kind of integrated service. 

Your standards become our standards . . . 
your schedule is our schedule. From one source . . 
one responsibility ... the job is carried 
out as efficiently as if it were done 
in your own plant. 


We will be happy to discuss a “package” 
solution tailored to your individual 
requirements. A wire or phone call will 
put us in touch with you immediately. 


Where quality control works on the 
production line, producing 




be used to introduce tlie rcauired sense 
anteuiu phase shift, but tiiis compli- 
cates ADI' tiiuiug procedures and in- 
troduces tlic possibility rtf luiman error 
bv the operator. 

'Tlie same result could be achiesed 
hv emploviiig a phase sliiftcr in the 
sense antenna input, which introduces 
a negative phase shift whose angle is 
approximately proportional to radio sig- 
nal frct|iicncy, up to a maximum of 30 
deg. 

'Ihis lias a disadvantage for long-dis- 
tance ADI' operation because the 
torque dcvelo|jcd to turn the ADh' loop 
decreases with phase shift (from 90 
deg.). 

Conflicting Requirements 

lliis points up a basic conflict in AOr 
requirements for long and sliort-dis- 
hincc operation. Close to the station 
it is desirable to have a small sense 
antenna tilt angle, a liiglier-spccd loop 
drive motor, and a pliase shift of more 
than 90 deg. in the receiver, 

l'’or long-r.ingc use, howcicr, the 
ADI'’ needs a short sense-antenna cable 
tun to reduce losses, a longer loop mo- 
tor time constant to damp out static 
interference, and a phase shift of ap- 
proximatclv 90 deg. 

The sohi'ion may be a dual-speed 
motor and the use of t"<i sc|jar.ite sense 
antennas. At longer r.inges, a sense 
antenna located near the nnsc of the 
plane would be used, withont pliasc 
shift, and with tlic slow motor speed. 
Tor close-in work, the ADI'’ would be 
switched to a small sense antenna far- 
ther back on the fuselage; phase shift 
would be increased beyond 90 deg., 
and motor speed would be three times 

Switchover might be accomplished 
mamtally by the pilot or automatically, 
according to received trarismittcr signal 
strength. 


New Subininiaturo 
Devices on Market 

A micro-miniatnrc relay, reportedly 
tlic smallest ever dcieloped with con- 
tacts rated at 2 amp., is one of stw- 
etal recently announced midget-size 



components of interest to designets- 

Thc new General Electric relay, her- 
metically scaled, reportedly withstands 
more than 50G .sliocks aii3 20G vibra- 
tion between 55 and 500 cps. 

Model CR 2791G200, measurins 
0.81 in. Iiigh, comes in standard coil 
resistance of 600 ohms for 28-v. d.e. 
ojwration, or with coils up to 4,800 

CE’s Model CR 2791G210, measur- 
ing 1. 12 in. high, is a current-sensitive 
model with maximum coil resistance of 
9.600 olim.s and a pick-up current of 

Otlier new sub-miniature components 

• Co-axial connector for printed circuit 
board.s. Receptacle, I’t, B-3841. meas- 
ures A in. square, witli terminals for 
mounting and dip-soldering on printed- 



hoards, Associated co-axial jilng is Ft, 
13-3840. and measures dia. x 3 in. 


lOIlg- 

Manufaetiircr: II- II. Biiggie, Inc,, 
318 Jefferson Ave.. Toledo 4. Ohio. 

• Ceramic rotary switcli. Series M, oc- 
cupies a ]iancl area of less than 1 J 



sq. in, and employs ceramic svafers 
with coin sils'cr contacts. Single-pole 
style has 18 shorting type contacts and 
is available in many combinations in- 
cluding multi-deck stacks. 

Two or tlirce poles per deck also 
arc asailahle. Contact capacity is 2 
amp., witli flash-user voltage of 1,000 
V. at 60 cps. 

Manufacturer: 'I'he Daven Co., Dept. 
S^, 191 Central Ave., Ncssark, N. J. 
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Out of 9000 synchros recently supplied a customer 
for a single job, the rejection rate by his testing 
of some 20 characteristics was .095% on each test. 
Nearly 5^ of the rejections were on minute differ- 
ences of calibration measurements. 


According to the customer, “this is far below 
rejection rates of 20% and 30% which we have 
experienced with regard to other sources of 
supply for like items.” 

A second customer reports that he has found CPPC 
synchros to have the next to the lowest rejection 
rate out of 500 suppliers. The only vendor having 
a lower rejection rate was a resistor manufacturer. 
(Names of both customers available on request.) 


For full engineering information on size 
10, 11, IS and 22 synchros of virtually every 
type and available for 3 weeks or less deliv- 
ery, write or phone, T.W. Shoop, Sales Mgr. 
Phone {Suburban Phila.) MAdison 6-2101. 

West Coast Rep. Wm. J. Enright, 988 Ken- 
sington Rd., Los Angeles. MUtual 6573. 


It costs no more to have the besti For highest Direct Export Sales inquiries to: Andrew 
consistent quality and accuracy, specify CPPC. S.Szucs,Inc,,50BroadSt,,NewYork4,N.Y, 
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I BELL AIRCRAFT CORPORATION 

I has 

.i Immediate openings 

•'1 

in Airplane Projects 

AIRCRAFT DESIGN ENGINEERS 

and 

DRAFTSMEN 

DESIGN 

Structural — Power Plant 
Aircraft Equipment 

MECHANICAL. DESIGN 

Lattdiog Systems — Flight Controls 
HydrauEc Systems — Pneumatic Systems 

ELECTRICAL DESIGN 

Equipment — Installations 

Jf you want to become a member of aviation's best-known 
engineering team — rhe team that dc\’eloped the X-1, X-5. 
and the X-IA — holder of the world's speed and altitude 
records; if you desire to advance yourself professionally 
through interescing assignments and avail yourself of a 
• liberal tuition assistance program, send in your resume. 


WRITE; Manager, Engineering Personnel 



Tiny Switch Is Less 
Than 1 In. Long 

A tiny roUry selector switch, only 
} in. in diameter x ft in. long, was re- 
cently put on the market. 

The new series BII selector switches 
are avaibble in singlc-poIe/12-position, 
two-pole/six-position, three-pole/four- 
position, and four-pole/three-position 
models, with standard i-in. shaft and 
}-in. bushing, Current rating of con- 
tacts is 50 ma. at 300 v. a.c. or d.c.; 
500 ma. at 30 volts. 

The manufacturer of the switches is 
Clarostat Manuf. Co., Inc., Dover, 
N, H. 

Other new miniaturized components 

• High-temperature power transfoiiner 
can be operated at dOO to 6,000 cps., 
from — 55C to 155C, with up to 95% 
efficiency, according to manufacturer. 
Transformer occupies only 1.65 cu. in., 
comes in hermetically sealed plug-in 
type case. 

Manufacturer; Communication Ac- 
cessories Co., Hickman Mills, Mo. 

• Interference filters, new series of 
small high-inseition-loss units, are avail- 
able in ratings of 0.1 to 20 amp., 125 v. 
d.c. or a.c., for 400-cps. use. Units meet 
pertinent MIL specs, can be operated 
at — 55C to 85C, and come in hermeti- 
cally sealed cans that have solder 
tenninals. 

For engineering data, write to Tech- 
nical Literature Section, Sprague Elec- 
tric Co., 327 Marshall St., North 
Adams, Mass, 

• Foggle switches, rated for 10 amp. at 
50 V, d.c., in SPOT and DPDT models, 
reportedly are half the size and weight 
of their predecessors, 

SPOT unit weighs 0.15 oz., measures 



Small Actuator 

New linear actuator that weighs only l.d lb. 
has been made Z3% smaller than its 
predecessors by int^ratiug motor and reduc- 
tion gearing. Speed of the new Type ACT- 
3090 can be changed from 1.6 to 30,0 
in./mio. in convenient increments by inter- 
changing only two gears, Unit has built-in 
slip clutch and limit switches and is designed 
for use in high ambient temperatnies, ac- 
cording to manafacturct, John Oster Manu- 
facturing Co., Avionic Division, 1 Main Sb, 
Racine. SVis. 
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UAP COOLING SYSTEMS 
FOR ELECTRONIC EQUIPMENT 



INSTALL THIS UNIT 
IN AN AIR DUCT... 



This cooling package for electronic equipment guarantees 
sufficient pressure at pump inlet to insure constant Bow of 
cooUng fluid from the pump from sea level to any altitude 
and at the same time insures a constantly low pressuriza- 
tion of electronic equipment. 

Filling, with OS-45 fluid, pressurizing and bleeding of 
the entire system (heat exchanger, strainer .and thermal 
valve; pump and control package; electronic power sup- 
ply) is accomplished without the aid of special equipment. 
The heat exchanger unit can be mounted in a ram or 
refrigerated air duct, 

The pump and control package maintains pressure be- 
tween 5-9 psig within the temperature limits of -BS'F. 
to 212T. 


For adaptations of this system to fit your requirements or 
for information concerning other types of systems for am- 
bient installations, please contact Engineering Department, 
Dayton, Ohio. 


CONNECT TO YOUR ELECTRONIC 
POWER SUPPLY for a neat, compact instal- 
lation weighing but 9.31 lbs. displacing 447.19 
cu. in. dissipating 350 watts. 




UNITED AIRCRAFT PRODUCTS, INC. 

ni6 BOLANDER AVENUE, DAYTON, OHIO 
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Have 

you heard 
about 

Permadizing?* 


*StiIlman‘s exclusive Permadizing Process can solve 
your rubber-to-metal bonding problems with completely flash- 
free parts. Steel-smooth sealing surfaces allow effective 
sealing at almost zero pressure. 


Stnd let illudraled coTolag Sa.2 Stillman Rubber Co. 


23525 Lorain Rd., Cleveland 26, Ohio - 5B1 1 Marilyn Ave., Culver City, Calif. 


THE WORLD’S LARGEST PRODUCER 


e deflcriUed in Bulletin 


frenuency apecirum fr 


Inslrument Co., 
rirculte. tnlnletur- 



OF READY - TO - INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 




SOUTHERN CALIFORNIA 


We believe we can offer you aa oppottuofty to impiove 
your position in the business world -and improve your 
way of life here at Rohr Aircraft Corporation in beau- 
tiful, temperate, exciting Southern California. To 
strengthen our personnel in various departments, Rohr 
has a real opportunity for you if you are skilled as an - 
ENGINEER (Aircraft Design or Slrucluret] LOFTSMAN 

JIG & FIXTURE BUILDER TOOL PLANNER TOOL DESIGNER 



PImi* wrild Qlving cpmpTcId daldflt 
end wp win gniwdr tmintdlotgty. 

Mr. Kcd D«Wat, pgrioflugt Dtpurfnicflt IS 
a>hr Alrcrgft Cdraorcrlgn 
Chuld Vitl^ Californio 

a ouIm ■ooA od Soo Otago on nmny Son Ditgo Soy. 



Miniature Blowers 

For spot cooling of electronic equip- 
ment and to change air in small equip- 
ment-filled boxes, small-tube axial blow- 
ers hate no brushes and operate with- 
out arcing or causing radio interference, 
the maker reports. 

Typical units measure 2 in. in di- 
ameter by 31-in, At speeds of 11,000 
rpm. and 20,000 tpm., standard 400- 
cycle units produce 32 and 58 cfm. at 
zero-inches static pressure. Variable- 
frequency 360-to-l,600-cycle equipment 
produces about 23 cfm. Units meet 
applicable MIL specs. 

Elastern Air Dcsiccs, Inc., 3S9 Cen- 
tral Ave., Dover, N. H. 


AVIATION WEEK, Mar X>. <953 



EASING DOWN 

50 TONS OF AIRCRAFT 

"We svanl to drop a 100,000-pound weight 4 feet at a speed 
of 13 feet a second , . . and do it so gently that even a full cup of 
coffee won’t spill a drop!" 


Heat treating 
to unheard-of 
strength at 
CLEVELAND PNEUMATIC 

Now you can design many of your 
highly stressed steel jsarls to weigh 
le^ than you ever thought possible, I 
and witiioul sacrificing strenglli. 

A heat-treating process developed 
at Cleveland Pneumatic is delivering 
steel parts witii tensile slrengdis as 

high as 260,000 psi. in alloys that 
only a few years ago were limited to 
180,000 psi. 

Bv utilizing the higli strength-to- 
weight ratios ofsiicTi licat-trcnled 
steel parts in aircraft, weights can l>e 
reduced without reducing strength 
,,.or strenglli can be increased wilh- 
out”bcefing up" (he size and weight 

Designers and engineers are invited 
to discuss uses fur this high-heat 
treatment with Cleveland Pneumatic 
engineers. 



Thu forced-circulolton olsclric heor-lraoMng 


Cleveland Pneumatic engineers solved (he problem. Our shop 
is building (he shock absorbers (or "landing gears") fur the 
customer’s 5S-passenger, four-engine airliner right now. 

The principles we have developed to land tons of aircraft at 
high speeds smoothly are now being adapted to the solution of 
complex industrial shock and impact problems. If your problem 
hasn't responded to ordinary shock-absorption devices, let 
Cleveland Pneumatic engineers tackle it, 

Write for "Booklet C-555” which describes some typical 
Cleveland Pneumatic solutions to shock-absorption problems. Or 
tell us your complex imjiact problem in as much detail as possible. 

Cleveland Pneumatic 

cuvhakd », OHIO I 

37S1 Eoir 77rh SlfMl ■ Clavalond S, Ohio 
AISCSAFI eaOUND HANRIINS EOUIPMENT 
SAtL-SCSEW MECHANISMS • All-Oil IMMCr ASSOaSEIS 




WORLD'S lAIOESr MANUFACTURE! 


AiaeRAFT IAN0IN6 GEARS 




DOES THIS BUSINESS FLYER 
KNOW ABOUT YOU? 

Airptrt OAtralor: Cauld h< find your 
airport? 

Dtolar: Could ho find your place o( 

Dittriliulor? Do» ho knew where to 
buy the products you sell? 



COMPANt 


FINANCIAL 


Aircraft Industry 
Find Convertible 

Convertible bonds today enjoy wide 
investment popularity and to a great 
extent have icpiaeed the offering of 
common stock in tlic industrial held. 
Now, the aircraft builders, having im- 
proved their investment and specula- 
tive acceptance, may find it advan- 
tiigcuus to use tliis vehicle for tlicir 
financing purposes. 

Ihe upcoming sale of $30 million 
m convertible debentures by Lockheed 
Aircraft Corp. not only highlights the 
demand for additional capital by the 
aircraft industry, but the popular utili- 
sation of these "two-way” securities. 

Earlier this year, in April, General 
Dynamics Corp. successfully marketed 
II S-tO-million issue of 31% convertible 
debentures. 

.\t recent annual shareholders meet- 
ings, both the Glenn L. Martin Co. 
and United Aircraft Corp. sought and 
obtained approval to increase the num- 
ber of their authorized shares to be 
available for issuance. Whether con- 
scrtible debentures will be used is not 
\ct decided. 

Why Convertibles? 

Wliat are the features of tliis type 
of financing that make it attractive to 
industry and investors alike? 

'llic issuing company benefits in that 
interest paid is regarded as an oper- 
ating expense for income tax purposes. 
With the corporate tax currently at 
52%, managements can, in effect, save 
half their interest cost as compared 
with dividend paynienh cm the com- 
mon stock. 

Although interest on borrowed capi- 
tal, such as that available from deben- 
tures, is not an allowable cost in the 
pricing processes on government con- 
tracts, the cost of capital to a company 
is generally lower throcigli the convert- 
ible debenture route than through 
direct stock financing. 

In effect, i.ssuance of convertible debt 
frequently is nothing more than a de- 
layed action issuance of new common 
stock. 'Ihc conversion does not take 
place until the market value of the 
common stock reaches the usually 
higher price designated by the con- 
sersion contract. 

By issuing converKble debt, a com- 
panv can for practical purposes place 
ilscif in a position to sell equity at a 
price above the current market. This 


and Investors 
Bonds Attractive 

is accomplished by setting the price for 
comersion into common stock at a 
point above the market price at the 
time of the sale. 

Tlio purchaser is also generally hap- 
pier with a convertible debt issue. 
While the convertible Ixmd carries 
little or no premium for the conversion 
feature, its market price tends to re- 
flect money rates in the corporate bond 
market. It is only when the conversion 
feature becomes of value that the mar- 
ket price of the bond reflects changes 
in the equity market. 

In other words, there is a floor under, 
but no ceiling over, convertible bond 
prices. 'ITiis offers downside price pro- 
tection. .\s the nrarket price of the 
stock rises to equal or e.xceed the con- 
version price of* the bond, both types 
of security advance or fall together. 

While obtaining an interest return 
on his investment, the buyer of con- 
\ertible debt also regards the exchange 
option as a "call" on the common 
.stock. Once Inn ing faith in the upnard 
course of the stock market, most pur- 
chasers arc not likely to be deterred 
by the spread between market and con- 

nrcse^characteristics of the convert- 
ible bond have led to ib ready attot- 
ability to financing by General Dy- 
namics and Lockhe^. it is likely that 
this same medium may be used as 
other aircraft builders sock additional 
capital funds for expansion or othei 
corporate piir]X)scs. 

Lockheed 

Lockheed proposes to use the net 
proceeds to be received from the sale 
of its debentures, among other things, 

• Meet increased cash teqoircnieDts re- 
sulting from increased investment in 
imcntotics as the company changes 
from certain government cost-plus-fixed- 
fec-type contracts to target pricc-incen- 
tive-type contracts, and from the re- 
cently established government policy of 
reducing progress payment percentages 
to manufacturer. 

■ Plate company in a position to accept 
orders or undertake government proj- 
ects (in addition to current commit- 
ments). 

• Maintain its financial ability so that 
if can further advance its position in 
the development of commeteial aircraft. 

• For additiODS and improvements to 
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the company’s properties and facilities. 
Glenn L. Martin 

'lire Martin company previously had 
3 million shares authorized, of which 
2,676,283 shares were outstanding or 
reserved for issuance upon tire exer- 
cise of warrants and options. It is now 
authorized to issue up to 6 million 

The comp.iny has declared; “No 
transaction is cuncnlly proposed which 
U'ould require the issuance of any 
shares of the authorized but unissued 
slock. . , , These shares could in the 
future be used for the acquisition of 
another tonipany or companies, a 


merger, options to officen or key em- 
ployes, slock dividends, sale for addi. 
tiunal capital in a favorable market or 
for other corporate purposes iit the 
discretion of the directors.’’ 

In other words, management has 
complete flexibility to sell additional 
securities if it so desires. 

General Dynamics 

1 he General Dynamics SdO-million 
issue of 31% convertible debentures 
was well received, being initially offered 
at 1021 (SI, 025) but attaining an im- 
mediate ’■free" public price of around 
116 (SI, 160). ■^I’hcy have since sold 
off to around 106 ($1,060). 


A big attraction, here, as will be true 
with tire Lockheed issue, is the con- 
version feature, ’I'he General Dynamics 
debentures arc convertible into com- 
mon stock at $75 per share. 

United Aircraft 

United Aircraft has received stock 
liolder sanction to issue up to 7.5 mil- 
lion common shares. The total pre- 
viously authorized was 4.5 million, of 
whicli 3,241,004 were last outstanding. 
Further, a new issue of 500,000 shares 
of preference stock was also authorized. 

Also outstanding at the present time 
are 233,442 shares of the preferred stock 
of par value of $100 each. This pre- 
ferred was offered early in 1942, shortly 
after Pearl Harbor, at a lime when 
securities markets were unsettled. To 
make the stock attractive it was found 
necessary 'o set a $5 dividend rate. 

Management, in .April, stated: 
“Under present conditions, the stand- 
ing and financial position of the corpo- 
ration do not seem to warrant the 
payment of such a rate. Accordingly, 
the board of directors is now consider- 
ing the redemption of the entire issue 
of outstanding preferred stock out of 
funds which, for the most part at least, 
it is expected will be procured from 
the sale of stock of another class, thus 
avoiding any substantial reduction in 
the working capital of the corporation. 

"The directors plan to adopt a 
deSnite financing program at a meeting 
to be held after the annual meeting of 
stockholders on Apr. 26, 1955, if 
market conditions should then be favor- 
able. At the preserrt time they have in 
mind an offering of new common stock 
to the holders of outstanding common 
stock, pro rata, in an amount sufficient 
to raise approximately $20 million to 
25 million, the proceeds of such offer- 
ing. together with any other corporate 
funds which may be required, to be 
used to redeem the entire issue of now 
outstanding preferred stock. 

"However, between now and the 
time of the annual meeting, conditions 
may change in such manner as to lead 
the directors to favor some other pro- 
gram, such as an offering of part of 
the preference stock, if such stock is 
authorized by the holders of the com- 
mon stock at the annual meeting: or 
the directors my determine to defer the 
new financing and the redemption of 
the present preferred stock for the time 

Although no conclusive course has as 
yet been revealed by United Aircraft, 
tlie company may be certain to do such 
public financing as will lead to the 
redemption (at $102.50 per share) of 
its present preferred stock. 

Further, it will have the means to 
move quickly to issue additional securi- 
ties for new capital tu "meet possible 
future needs." — Selig Altschul 
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lYuu gain ihrcx' important advantages when you 
Icoimiilt Fulton Sylphon, originators of the metal 
iMillows— I . Over 50 years experience in bellows 
lengineering is focused on your problem; g. Modem 

t production facilities geared to good service; 9. Cost 
saving opport.unitip.s through the design and productit 
uf complptc bellows n-ssembUea. 






I FULTON SYLPHON DIVISION 

( I Send me S«llo<« Cotalog I X«-ldOO. 
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ASSURED BY 

prcssuriuiion and air roodiiioning eqaipment aboard, ihe pauengtr 
is ataorod a romfonablr trip regardleta of flight altitnde or outside weather. And 
the nirline knows tbol it will have no air conditioning worries. 

SiratoB cabin snperchargera bare approved operating periods of op to 2000 hours. 
Wilh the world's leading airlines they have chalked op ouisianding service records 
— over 92% reach their approved operating linte even in the summer months. 
.Stratos booutrap sir cycle refrigeration units, in acloal service tests, have oper- 
ated 2000 hours without any servicing other than periodic lubrica 


ngiiiecrcd instrumeutation... 


uaBsiizSis^ 




isssnss 


Rulc-of-(humb insirumcnl&Uon design may cost 
you valuable hours and dollars during test. Needless 
data gathering and associated data reduction 
boiiicnecks can be avoided by sound analysis ot 
each problem ahead of time. This educated 
planning is a regular part of each parsons job, 
Wc call it "engineered inslrumentatiool' 




AIR TRANSPORT 


Capital May Get N. Y.-Chicago Nonstop 


CAB examiner’s proposal would make CAP competitive 
with AA, CAL, TWA; favors limited Northwest service. 


By Craig Lewis 

Capita) Airlines would become an 
effective competitor in tlic lucrative 
New York-Chicago air travel market 
under terms of the long awaited report 
of Civil Aeronautics Board Examiner 
William F. Cusick in the New York- 
Chicago service case- 

The decision would give Capital 
equal footing on the heavily traveled 
route with American Airlines, United 
Air Lines and Trans World Airlines 
and would also give Northwest Airlines 
a smaller share of tlic traffic with a 
restricted authorization. 

Here are the major recommendations; 

• Remove restrictions on Capital’s 
service between New York and Chicago, 
Nesv York and Detroit, and New York 
and Pittsburgh. 

• Authorize Capital to serve Buffalo, 
Rocliester and Syracuse between De- 
troit and New York. 

• Allow Northwest to serve Chicago 
on its Milwaukee-Detroit route, with 

• Modify restrictions on United's serv- 
ice at Detroit to allow UAL to operate 
turn-around service between Detroit 
and Philadelphia, Restrictions on 
United’s service between Fort Wayne, 
Toledo and Detroit would also be’ re- 
moved. 

■ Replace Eastern Air Lines’ present 
"closed-door" restriction at Pittsburgh 
with a loirg-haul restriction requiring 
that flights serving Detroit, Cleveland 
and Afcron/Canton from Pittsburgh 
originate or terminate at Roanoke. Va., 
or a point south of that city. 
Application Deferrals 

The report also recommends that a 
number of applications in the case be 
referred for consideration in other pro- 
ceedings. American's application to 
serve Pittsburgh would be deferred for 
consideration with the additional 
Southwest-Northeast service case. 
United’s Pittsburgh application would 
be considered with the Denver service 

Cusick also recommends tliat TWA’s 
request that Detroit be added as a 
point on its New York-Chicago route 
be put off for consideration witli an 
investigation to determine whether the 
carrier's Detroit-Cincinnati segment 
should be shifted to another carrier. 


In an investigation of a proposed 
Northwest-Capital interchange through 
Chicago. Cusick finds that the service 
is not required. Such an interciiange 
would duplicate current through-plane 
services of both Capital and Northwest. 

Tlic applications of four caniets, 
which dealt with certification of new 
routes, would be denied by the exam- 
iner. Eastern, Colonial Airlines, Na- 
tional Airlines and the North American 
Airlines group ail proposed various 
cast-west services which would have 
meant entirely new authorizations. 
Eastern now serves a number of points 
in the area, but only on a north-south 

Heavy Traffic Area 

Both National and North American 
based their cases on the need for in- 
creased coach services. The report 
points out that while the C.^B has 
recognized the traffic generating po- 
tential of aircoach, it has also held that 
this new market represents additional 
revenue to the carriers presenth serv- 
ing the area. It will enable them to 
expand service on lean routes and to 
poorer traffic cities, the report states. 

The New York-Chicago service case 
covers a large number of air carrier 
applications for service to the area 
bounded by New York City, Rochester, 
N, Y., Pittsburgh, and Chicago, an 


area which is highly populated and in- 
dustrialized and is a prime generator 
of traffic. 

'lire issue involved in tire else is 
basically the need for modification and 
expansion of present services in light 
of the tremendous expansion of traffic 
volume in the area. 

The largest market is tlic Chicago- 
New York route, American, United and 
TWA currently have unrestricted 
authorizations for the route, while 
Capital must make two stops. Cusick 
recommends removal of the restriction 
on Capital in the interest of better 
service to the public and in spite of 
the fact tirat tliere will be some diver- 
sion from the other three carriers. 

"TTiere is little doubt but that the 
•senice being rendered by the existing 
carriers is adequate," says Cusick. 
"However, the adequacy of the exist- 
ing services should not operate as a 
block to further refinement in the 
route traffic pattern of other carriers or 
bat such Cartiers from participating in 
the tremendous growth of this traffic." 
Northwest Entry 

The report also recommends that 
Northwest be allowed to enter the 
Chicago-New York market on a re- 
strict^ basis to relieve the problem of 
through service by improving load fac- 
tors and removing transfer problems at 
Chicago. Northwest is the only trans- 
continental carrier which operates with- 
out support of Chicago traffic lolume. 

The recommendation on Northwest 
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would add Cliicago as an intermediate 
point hehvccn Milwaukee and Detroit, 
providing tliat all flights serving New 
York. Detroit and Chicago must origi- 
nate or terminate at Minneapolis or 
points west, or at New York. 

llie examiner would also add service 
by Capital to the New ^’ork-Dc■tt^)it 
route v ia Svraciisc, Rochester and Buf- 
falo. now served only by .\inerican, 
'1110 .New York-Buffalo segment is now 
the largest doine.vtic tralSe market 
without competitive serviee. Since 
Capital is not a tnins<ontincntal cur- 
rier. the report finds its certification 
would cause less diversion from .Amer- 
ican tlian would the certification of 
United, another applicant for the route. 

Another factor in the selection of 
Capital is the substantial community 


San Juan, P. R.-A new, SI 5-million 
Intcroational Air Terminal has been in- 
augurated at this kev Caribbean ItafBc 
hub. 

Ihc airport, inaugurated in conjunc- 
tion vvitii Armed Forces Day exercises, 
replaces the outmoded Isla Grande in- 
stallation. It is designed to accommo- 
date a traffic volume which has exceeded 
all estimates and has a capacity of 750,- 
000 passengers a year. 

Opening of service at the interna- 
tional terminal brouglit to light a con- 
troversial passenger charge instihited by 
tlic airport authorities to focus atten- 
tion on problems involved in housing 

The service charge of 55 cents, to 
be applied to all incoming passengers 
who must go through inspection, has 
been accepted with great reluctance by 
the airlines. Airport authorities main- 
tain that the charge is nccessarv to pav 
for space occupied free by such federal 
services as Immigration and Naturaliza- 
tion. Customs and Public Health, 

The processing charge, which will 


of interest between the New York cities 
and numerous cities in Michipn served 
by the carrier. Capital also is rccom- 
ineiielod for removal of long-haul and 
one-stop restrictions on its Detroit-New 
York route to provide additional iin- 

Thc report favors a change in East- 
ern's restriction at Pittsburgh. Cut- 
rcntly. Eastern is subject to a "closcd- 
door” restriction which prohibits car- 
riage of local traffic between Pitts- 
burgh. Akron/Canton, Cleveland and 
Detroit. 

Cusick then would specify that all 
flights serving the three points from 
Pittsburgh be required to originate nr 
terminate at Ro.moke or farther south 
in place of the “closed-door” regula- 
tion. 


apply to over 50% of passenger traffic, 
will be collected by the airlines through 
arrangement with a collection agent- 
Thc airport has a six-story terminal 
building vvhich includes a 30 room 
hotel. Facilities include a single 
7,800-ft. runway; a second parallel run- 
way is planned. 


Soviet Airports 

Russia has laiindicd an ambitions air- 
port terminal construction program at 
high-traffic points throughout the na- 

ment newspaper kvestia. 

I'he chief administration of the Civil 
Air IHeet approved plans for new ter- 
minal buildings ill 20 cities. Prnjccis to 
be started this vear are at Minsk, Stilino. 
Adler, Fran«. Nikolaev. Tallinn, Alma- 
Ata and ChelvabinsV. 

Hotels will be constructed at Mus- 
cow’s Vnukovo Airport, and at Aktyu- 
binsk, Omsk and Alma-Ata. 


CAB Liberalizes 
Overseas Charters 

A liberalized charter policy for bans- 
Atlantic travel this summer was ordered 
by Civil .Aeronautics Board. Simulta- 
neously, CAB instituted an investiga- 
tion to determine if foreign air carriers 
should be pennitted to perform off- 
line charters. 

The new tr.ms-.Atlantic charter 
policy, reached by a four-to-cme vote, 
with member Chan Gurney dissenting, 
abolished the previous restrictive re- 
quirements for an exemption that the 
charter to be performed be "essential.” 
'llicy eliminated the right of first re- 
fusal by the regular carriers where char- 
ters arc for tlie account of one group 
or for furloughed military personnel. 

The Board inajoritv noted that the 
new policy is primarily intended for 
tlic summer season because necessary 
revisions may be made on the basis 
of experience that is gained during this 

Although the intent is to provide 
greater opportunity for charter move- 
ments, the Board said it must proceed 
cautiously in order not to jeopardize 
the existing scheduled trans-Atlantic 
services which arc basic to an adequate 
air transportation service. 

To minimize further the potential 
dangers to regularly scheduled serv- 
ices, C.AB has also retained the defini- 
tion of charter contained in the eco- 
nomic regulations. 

lliis prohibits tlic offering bv a di- 
rect air carrier of charter sen’ices to 
individual members of the public, and 
the performance by a direct air carrier 
of charter services for an indirect air 
carrier, promoter of cliarter groups, a 
ticket or travel agent, or for persons 
paying for such charter services an 
amount in excess of the direct carrier’s 
published charter rate. 

Gurney disagreed with the majority 
that there was any need for liberaliza- 
tion of the trans-.Atlantic charter policy 
vvhich, he said, "was adopted in 1951 
following a period of unfortunate expe- 
rience with a more liberal approach 
and 1 sec no need to move in tfiat di- 
rection again." 

He contended there have been no 
complaints from tlie public. Gurney 
said that under the previous require- 
ments, scheduled trans-Atlantic coach 
services grew and prospered, while at 
the same time all legitimate charters 
were satisfactorily liandlcd. 

More Tourisl Flights 

Pan Amcticao-Gracc Airwavs will in- 
crease its tourist services to the west 
coast of South America to seven flights 
a week when it adds two DC-6B flights 
between Miami and Lima June 1. 



Puerto Rico Opens New Airport 
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SAS Trans-Polar Flights Sold Ont, 
Additional Service Planned in ’56 


Los Angeles— Scandinavian Airlines 
System's Polar Route between Cali- 
fornia and Europe has gained quick 
public acceptance. 

The airline reports that its Polar 
flights to Europe ate sold out for the 
next two months— the first summer 
tourist season the Polar flights have 
been available, 

"We are only sorry that we do not 
have additional equipment to enable 
scheduling of even nsore flights per 
week,” says SAS President Henning 
TTirone-Holst. 

The carrier now makes three flights 
weekly in each direction over this 

The third Polar flight was added a 
month earlier than planned in order 
to handle the increasing traffic. This 
makes available 416 seats per month, 
all of which are booked eastbound 
through July and westbound through 
September. 

Nearly 1,600 revenue passengers have 
been carried in botli directions since 
Polar service was inaugurated last No- 
vember. SAS reports. 

Schedules will be stepped up next 
year to handle the growing traffic de- 

When the airline takes delivery 
of its DC-7Cs in 1956, it clans botfi 
first-class and tourist-class flignts. These 
will be one-stop flights. Present DC-6B 
flights stop at Winnipeg and Green- 

SAS anticipates offering two types of 
tourist service: a mixed flight with 52 
seats and 12 sleepers, and an all-tourist 
flight accommodating about 75 passen- 
gers. 

Seven Seas first-class flights will 
carry from 38 to 40 passengers. 

Also in SAS plans for 1956 is a com- 
mercial route from Copenhagen via 
Anchorage, Alaska, to Tokyo. Such 
service would include two to three 
flights weekly. These will start in early 
fall. 

SAS President Throne-Hoist feels 
Polar flying is a logical step in air route 
progression. Development of another 
top-of-the-globe route already is under- 

A fciv weeks ago the pioneering 
carrier flew the second passenger flight, 
a charter flight, across the geographical 
North Pole from Scandinavia to Japan. 

Two weeks ago tlie airline asked the 
Scandinavian governments to approach 
the U. S. State Dept, for traffic rights 
between Anchorage, .Alaska, and F.u- 

Tlic airline, prepared to start the 
new service upon receipt of the DC-7Cs, 


says it will cut 20 hours off the present 
ail traicl time between the European 
continent and the Far East. 

“The use of Alaska as an interme- 
diate stop may change the public’s con- 
ception of it," Throne-Hobt has pointed 
out. "It might well be thought of in 
terms of the center point of a busy 
thoroughfare rather than the end of a 
one-way street.” 

Pan American has asked the Civil 
Aeronautics Board for permission to 
fly from California to Europe on a 
route similar to that of SAS. 

"We were particularly pleased with 
Pan American's request . . ays 
Throne-Hoist. "Their endorsement we 
consider further dramatic evidence of 
the acceptance of this new course to 

BEA Credits Viscount 
For First Net Profit 

London— British European Airways 
reports a net profit of $140,000 for 
1954, the airline's first move into the 
black after eight and a half years of 
heavy losses. 

BEA has attributed the profit to its 
24 Vickers Viscounts and a company- 
wide economy drive. 

The company had not expected to get 


House Approval 

7'hc House passed the Fiscal 1956 
budgets for Civil Acioiiautics Board and 
Civil Aeronautics Administration without 
change in the recommendations of the 
Appropriations Committee (see p. 95). 


out of the ted until after 1955, a fore- 
cast based largely on 1953’s $4,967,200 

This predication was upset as Vis- 
count load factors increased to a point 
where each turboprop transport earned 
a $100,800 profit last year, says BEA 
Cffiicf Executive Peter Masefield. 

With its combined fleet of Viscounts 
and 20 de Havilland-Airspecd Ambassa- 
dors, British European earned 17% 
more revenue and carried 19% more 
traffic than in 1953- Operating expenses 
increased by only 4%. The airline car- 
ried 54% of the ail traffic between Brit- 
ain and Europe, covering approximately 
25-miIlion miles without a single 
fatality. 

BEX’s chairman. Lord Douglas of 
Kirtleside, admits the Viscount was less 
economical to operate on short hauls 
than the piston-engine .Ambassador. But 
he says the turboprop transport’s speed, 
quietness and lack of libration created 
strong appeal among passengers travel- 
ing on the airline. 

The airline’s utilization rate for its 
Viscounts is well over 2.000 hours a 


Viscount Sales Gain 

Vickers-Armstcongs' Viscount is strengthening its sales lead on other 
medium-haul transports. Last week the builder had probable contracts From 
two airlines plus two firm orders. 

Probable buyers were Continental Air Lines and KLM Royal Dutch 
Airlines (AW May 23, p. 9). Firm contracts came from Trans-Australian 
Airlines for three more transports and from U. S. Steel Corp. for three 
business versions. 

In London, Continental President Robert F. Six, ending a two-week tour 
of Britain, indicated that the airline hopes to order 10 to 15 52-passenger 
Viscount 800s. 

"Now we have to evaluate the statistics, but I should say there is very 
good hope of our ordering Viscounts," Six said, "We can get deliveries of 
the latter version (800) by August 1957.” 

Meanwhile, KLM Executive Vice President F. Besancon arrived in Lon- 
don last werit for final blks with Vickets-Armshongs about a Viscount 
800 contract. 

The negotiations folloued several earlier meetings with the builder by 
KLM President I. A. Aler. 

The Dutch currier is considering a fleet of 10 Viscounts for delivery in 
two years. An order would be the first serious penetration of a U. S.-equipped 
European airline. 

In Melbourne, Trans-Australia announced the government had author- 
ized the new Viscount contract. The latest order would be in addition to 
10 transports already purchased, including one re]ilacemcnt for an airliner 
that crashed last year, 

TAA said it hopes to have the first nine Viscounts operating bv the 
end of 1956. 
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Allegheny’s Expansion Program 
Starts With Martin Transports 


By Prel)le Stavor 

Allffiliciiv Airlines begins a now eta 
in local airline sers'iec for the Middle 
Atlantic states next month with the 
inaugiinitioii of Martin 2-0-2 service. 

Supplementing its standard feedet 
line DC-t operation, .\llcgliciiy w ill put 
the faster 44-passenger Martin aircraft 
into scriicc tins week betiveen Pitts- 
burgh and Nett Votk and Pittsburgh 
mid -Atlantic City. 

.\cquisition of the new equipment far 
Allcghen;. for a mi’ced-IIcct operation 
of four Shirtin 2-0-2s and 34 Douglas 
DC-3s. Is the l.itcst de-velopment in 
the I 5-year history of the company. 

The introduction of Martin 2-0-2s 
on Allcghem’s highlv concentrated 
.scseii-state, 50<itv route sistem coin- 
cides with the airline's SI million ex- 
pansion program. This includes not 
only the nesv aircraft and services but 
also embraces further modernization of 
the carrier's DC-5 fleet. 

Seasonal Demand 
Latest additions to .Mlcghcny’s route 
system is the inauguration of scheduled 

Iron of direct air senicc betneen Lan- 
caster. Pa., and N'c« York nbich bad 
been dropped b\ Trims W Orld .^lrhnes- 
-\rrival of .Micghcin's new aircraft 
and streamlining of its fleet was timed 
to meet the approaching hcai'icr sum- 
mer traffic requirements, a seasonal de- 
mand due to the carrier's opcratioual 


area- David L. Miller, vice president- 
traffic and sales, said; “\\’e obtained the 
Martins to meet the anticipated de- 
mand. W'c needed additional equip- 
ment and had been looking for it. If 
it hadn't bexii Martin 2-0-2s. it would 
have been something else.” 

At the beginning of this year. Alle- 
gheny had a fleet of 1 5 dC-5’s. The 
new equipment program, initiated less 
than two months ago. was completed 

fleet to a total of 18 aircraft— four 
Martin 2-0-2s and 14 DC- 5s. 

Allegheny acquired the first three 
Martins in a joint purchase with South- 
west Airways when the two companies 
successfully bid S800.000 for the assets 
of California Centra! Airlines, which 
included four 2-0-2s and a DC-5. The 
fourth Martin was obtained from 
Pioneer Aeronautical Services, a spin- 
off corporation established to sell Pio- 
neer Ait Line's Martin equipment. 
Pioneer resold the Allegheny DC-5 to 
Bonanza Airlines. 

Favorable Financing 

I'inancing for all four new planes, 
plus spares and parts, was provided by 
the Cliasc-Manliattan National Bank 
of New York with Riggs National Bank 
of \^'ashington. D. C., al.so participat- 

^'he banks took a 5-vear. unsetuted 
note at .in interest rate of 5;'f. Leslie 
Barnes. Allegheny's ptesident. said: 
"We bciieic this represents the most 


favorable terms yet adr anced t( 




Southwest Airways, the only other lo- 
cal service carrier now operating 2-0-2s, 
and Glenn L. Martin Co. of Baltimore, 
Md.. hnildcr of the aircraft arc as.sist- 
ing Allegheny in the operational transi- 

Southwest is sharing its cost and op- 
etiiting experience with Allegheny. 
Glenn L, Martin Co., located only 43 
miles from Alleglieny's headquarters at 
National Airport. Washington, also is 
cooperating. 

Allegheny is not concerned .ibout fill- 
ing the 4-T-passengct Martins— a seat- 
ing density ijclieved to be the highest 
ever offered by any local scrsice airline. 
Miller explained that a good percentage 
of Allegheny's current business is now 
on "wait list." And the summer season 
is only beginning. 

"There is no question but our traffic 
will substantially increase," Miller said. 
"Our best flights have been running 
at a 75% load factor, which is about 
all a local line can handle with su 
manv intermediate stops.” 


Limiting Stops 

At present. Allegheny is scheduling 
only two of its three Martins now on 

lire third plane is now being kept in 

f irotcctivc schedule reserve until the 
ourth is deliscrcd. At that time, prob- 
ablv in |uly, three Martins will be fully 
scheduled on the company's heaviest 
tras ellcd routes with the fourth in seini- 
rcscM. 

Allegheny is trying to limit its Mar- 
tin flights to only three intermediate 
stops !>ch\ccii tenninals. 'ITiis can be 
done unde: existing skip-stop authority 
from the Civ il Aeronautics Board. -Mlii- 
ghenv still expects to maintain its prac- 
tice of holding intermediate stops to a 
flat two minutes which is done Dy cut- 
ting only one engine for immediate 
unloading and loading. 

It has been estimated that the Mar- 
tins will mean a 30 iniiiiitc saving pet 
flight or a gain of one hour per day per 
plane in service. Initially a five hour 
daily utilization with the S-0-2 is antici- 
pated with a gradual increase up to six 
and eventually seven liouts daily utiliza- 

As part of its new program, Allegheny 
has adopted an "executive” theme for 
its promotion and adi crtising. First step 
was to name the 2-0-2s “Martin Execu- 
tives.” Allegheny also has taken the 
name of "'Ilic .\irline of the Execu- 
tives.” Its seven-state system is culled 
"The Route of the Executives." Com- 
pany officials believe the "executive" 
tlicmc is highly appropriate for air 
son-ices in tlic Middle Atlantic area. 
Recent AllcEhcny traffic surveys show 
that 80% of the airline’s passengers arc 
travelling solely for business reasons. 
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House Unit Increases 
Airport Funds for ‘56 

House Appropriations Committee 
has increased airport development 
funds for Fiscal 1956 to S20 million, 
nearly double flic 51 1 million pro- 
posed by the Administration. 'Ilic S9- 
million increase was tlic first concrete 
move in Congress to accelerate the 
airport program. 

The committee said the S20 million, 
plus S7.5 million to liquidate existing 
contracts, would pcruiit the pnwnim 
to continue at the l-'iscal 1955 revel. 
The S22-milIioii for 1955 earmarked 
52 million for administration, included 
next year in another category. 

Meanwhile, Rep. Oren Harris, chair- 
man of tire Transportation Subcom- 
mittee of House Commerce Commit- 
tee, followed the lead of Sen. Mike 
Monroney, chairman of Senate Com- 
merce's Aviation Subcommittee, and 
introduced legislation authorizing ap- 
propriations of 563 million annually 
for airport development for the next 
four years (AW May 9. p. 111). 

The House Committee approved an 
overall 5159 million Fiscal 1956 bud- 
get for Civil Aeronautics Administra- 
tion, $30 million more than the 5129 
million provided for 1955. But 514.5 
million of the increase is to liquidate 
contracts already made. 

The appropriations unit made the 
following reductions in Administration 
requests for funds in other CAA catc- 

• Operation and regulation, 5103 mil- 
lion. This is S3 million less than the 
5106 million requested. It provides for 
administrative activities at the same level 
as Fiscal 1955. The committee directed 
tliat tlie cut should be applied “in 
such a manner that safety in ai-iation 
will not be affected." It suggested that 
5100,000 proposed for an ai-iation 
medical standards survey and 540,000 
for a project to transfer safety responsi- 
bility to industry "can be eliminated 
without affecting avi.ition safetv.” 

• Establishment of air aviation faciblies, 
518.5 million, plus 57 million to liq- 
uidate prc\'imi5 contract authorization. 
Although 54.5 million below the Ad- 
ministration’s request, this is substan- 
tially more than the $5 million provided 
for this activity for 1955. 1'hc commit- 
tee left to C.^.5’s discretion whether 
the funds allowed ate to be used for 
new DME installations. 

• Air navigation development, SI .05 
million Tliis is the same amount pro- 
vided for 1955 and S950.000 less the 
Administration request. 

• Washington National Airport. SI. 35 
million. The same a.s proi-ided for 
1955, this is 565,000 below the budget 
request, 

• Alaska airports, 5600,000 for opera- 


tions and maintenance. This is the 
same as the Fiscal 1955 allocation but 
5150,000 less than requested. 

The committee voted the full 5525,- 
000 requested for construction, to pro- 
\-ide for additional gasoline storage 
facilities, apron paving, additional bag- 
gage facilities, standardization and re- 
placement of field markings and lights, 
an emergenev electrical generator, and 
improvement of fire protection facil- 

$23 Million Reduction 
Made in 1956 Subsidy 

Fund request for airline subsidy 
pavmcnts in Fiscal 1956 was reduced 
S23 niillioii bv House Appropriations 
Committee. 

The S40 million voted by the com- 
mittee is 58.9 million less than the 
548.9 million provided for Fiscal 1955. 
Civil .Aeronautics Board tcp)orted this is 
56. 3 million .short of the amount 
needed to meet claims, 

lire committee allowed a 5123,000 
increase nver Fiscal 1955 appropriation 
in C-AB administrative funds to 
strengthen the audit program in the 
hope that this "more careful verification 
of data supporting air carriers’ claims 
, , . will make it pos-siblc to reduce sub- 
side funds in the future." The 53.9 mil- 
lion the committee recommended for 
administration, though, is 5225.000 less 
than the amount proposed bv the Ad- 
ministration. 

Meanwhile, the Board has been in- 
structed by the Chairman of the House 
and Senate Appropriations committees 
and the Comptroller General to use 
the available funds for May and func 
pasments to meet the claims of local 
service carriers, domestic trank line, 
helicopter services, states, Alaska, Intra- 
Alaskan and Hawaiian operations. This 
means that the 56,3 million deficit in 
funds will primarily affect interna- 


SHORTLINES 


^Air India International increased its 
weekly scn’iccs between London and 
India from four to five. The new flight 
will o|)crjtc Lnndon-Dusscldorf-Cairo- 
Bombay with Super Constellation 
equipment. 

► Ansett Airways will start tourist op- 
erations between Eastern Australia and 
Pertli in June ssith a DC-3. 

► KLM Royal Dutch Airlines extended 
its deferred payment travel pbn to the 
United States generally and also to 
American citizens living abroad. 


CAB ORDERS 


{May 12-17) 

GRANTED: 

Transoccan Air Lines an exemption to 
operate one flight bom Mibn, Italy, to 
New York carrying refugees and their bag- 
gage pursuant to a contract with the 
[ntcrgovemmcntal Committee for F.uio- 
pcati Migration. ^ • 


Piedmi 


m-Blucfield. W. ' 


from .Mav 19-24 ^tss«n Chicago via 
TIint, Mich., and La Paz, Mex. A DC-3 
will be used in this flight at a charter rate 
of S4,i82. 


freight forwarder. Valen 

S encral surface expre 
•neia Seraicc Co., a 
among Rudolph A. ( 


nships among Con- 
Baxt Espic.w, 


DISMISSED; 


Investigation of service to Basra, Iraq, 

\iTlHngnc« to withdraw voliintanlv from 
Basra. 

rales on cut flowers £om Lm -Angeles and 
San Franciseo/Oakbnd to Chicaeo. De- 
tioit and New York, proposed bv .Airborne 
Flower & Freight Traffic, since the rates 

.-Application of David M. Segal for a per- 
manent or teniporary certificate aiithotizinE 
wiieciuled air service between the terminal 
points of Texarkana, Tex.; Oklahoma City. 
Okla.; .Austin and Houston, Tex., by re- 


catinn for exemption 
impcnsation for pilots 
iOt in view of denial 


thnrity. ^ 



Application of the City of Springfield. 
Ohio, to have the intennediate point of 
Davton, Ohio, redesignated on American 
Airlines' Route 4 and on Trans World .Air- 
line’s Route 2 as Davton-Springfield. Ohio, 
to he sened through the rbytoii Municipal 

' 'prfition of the County of Meiccr, N. 1. 
for lecoiisidcration of CAB’s decision adding 
Trenton. N. J., to the ccilifieate of Al- 

v^e for north-south air*servicc at*Tren- 
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ENGINEERS' 



Creative 
Opportunities 
with 

Republic Aviation 
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“SUNDSTRAND 

AVIATION” 

Has Opportunities for 
DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 

MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 


MR. HOWARD EKSTROM 
Pecsontiel Diieclor — 

SUNDSTRAND AVIATION 
2531 I1|K, Rockford, Illinois 



SKILLED 

PHOTS 


-5 EMPLOYMENT AOENCy 
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At Goodyear Aircraft the structures designer 
works in every field of oviotion . . . guided 
missiles, jet airplanes, helicopters, lighter- 
thon-oir craft . . . and in related fields like 
radar structures. 



Ohallenging assignments for 

structures engineers 



Tomorrow's aircraft depend on the skill 
of today's structures engineers. There 
ore completely new aircraft configura- 
tions in the making at Goodyear to meet 
the military's latest air weapon concepts. 
You'll work with weight-saving Goodyear- 
manufactured materials . . ■ with light- 
weight plastic laminotes and bonded 
sandwich structures. Materials and fab- 
rication methods ore adapted to design 
requirements. 


Whatever your engineering experience, you'll find 
opportunity at Goodyeor. In our diversified indus- 
try, you'll find brood scope for your ability and 
ambitions. Write today for on application form 
or send a complete resume to 

C. G. Jones, Mgr. 
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COMBUSTION ENGINEER 

With experience on gas turbine engines will iind 
interest in an exceptional opportunity at 

STUDEBAKER-PACKARD CORPORATION 

1580 EAST GRAND BODIEVARD 
DETROIT 32. MICHIGAN 

Position demands a capable engineer with several years 
experience who con assume iull responsibility tor design and 
lest phase of combustion components on large marine gas tur- 
bine development project. 

• Management level position 

• Salary commensurate to experience 

• Generous moving expense allowance 

• All replies held confidential 

For /uriJier information write to: 

MR. C. J. SLATER 


ENGINEERS I 

graduate 

ENGINEERS 

1 Meclianical or Aeronautical 

2 Electronic or Electrical 

3 Physicists 

4 Meteorologists 

5 Physical & Electrical Chemists 



MSCHANICAL DIVISION OF 

GENERAL MILLS, INC. 

1020 CENTRAL AVENUE MINNEAPOLIS 13, MINNESOTA 


FABRICATION 

liFACTURIi 

ENGINEER-SENIOR 

M. E. or I. E. degree. Min- 
imum 3 years experience 
in aircraft manufactur- 
ing or allied industrial 
engineering. Complete 
working knowledge of 
aircraft fabrication 
equipment. 

Write In complete confidence to 

Depf. AW-FME-3 


761'/2 PEACHTREE ST., N. E. 

Atlonto, Georgio 
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ISPECIAL SERVICES to thb AVIATION INDUSTRY 


OVERHAUL A "1 

^ MAINTENANCE 


^ INSrftUMENT SERVICE 

REMMERT-WERNER. Inc. 


^ INSTRUMENT 



CLASS 1. 2 . a. 4 

BEECHCRAFT DC-3 LODESTAR 


0184878 NT4-a96 


Write Lee C. Kelley, Jr., Box 162, Tullahoma. 


PROGRESS . ■ ■ ■ 


PROGRESS . . . join tlie wigineering staff of ABO, 
JNC-, operatiiiK contr.tctor iir .AEDG. in its chal- 
lenging. interesting work of furthering aviation 
advances in its unique tr.aiBsOnic, supersonic and 
hypersonic development laboratories. 

PROGRESS . . . insure your personal progiess in 
the field of nviation by investigating tlie stall' op- 
portunities now available with ABO, INC. Es- 
tablish your career in the stabilized futmc of 
Research and Development. 




SPECIAL SERVICES 


AIRCRAfT DEALERS 


CONSULT LUND FIRST 

CaMMCaCIAL AND MILir«R> tlRCSASr. 


EXECUTIVE TMNSPORT MRCUn 


P4RT5 & SUPPLIES 


ER. K. BROWN Co. 

PARTS SPECIALIST 

I STROMBERG injection 
CARBURETOR 
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ENGINEERS 


THAT CESSNA AIRCRAFT 
COMPANY NOW HAS 


UNDER DEVELOPMENT 


OcaaiteePuBEfi 

NOW 8EINS TESTED IN FLIfiHT 


0 £\ ««BC3@CCtB 

0SB[iaS6£ICUKGE 


IN THE PROTOTYPE STA5E 


AND MANY OTHER INTEREST- 
ING PRO JECTS'IN THE WORKS" 

THIS IS YOUR 
OPPORTUNITY TO 



WITH A GROWING 

COMPANY 

V / 


job stability; flying club; and the 
convenience of living within IS min- 
utes of work in o friendly city. BUT, 
EVEN MORE IMPORTANT, 
Cessna offers fertile soil for new 
ideas, individual recognition and 
znaziinum opportunities in both civil 
and military aviation. You are not 
just a cog in a machine. 



where the future begins 

You are looking at a piece of our world — approxi- 
mately fiOO.OOO square miles of it photographed from 
a Martin Viking research rocket which attained an 
altitude of 158 miles. 

This picture says more than words about the 
future of flight. But what about your future? 

Today at Martin, one of the finest engineering 
teams in the world is at work on tomorrow’s devel- 
opment and design problems in the fields of 

AtUtOOVNAMICS, ELECTRONICS, .STRUCTirRES, PROPULSION 
AND NUCLEAR POWER. 

No matter how limited or extensive your back- 
ground, there will always be openings on (hat team 
for the engineer who has wliai ii iakes to go higher! 

Contact J, M. Hollyday, Dept. A-5, The Glenn L. 
Martin Company, Baltimore 3, Maryland. 


WRITE: 

Cessna Aireroft Company 
Dept. AWP-11, Wichita, Kansas 



3^1. ■ aj a vl a ej a 


AVIATION 


30. 1955 




SEARCHLIGHT SECTION 



FOR IMMEDIATE DELIVERY 
N-419DB 

AERO COMMANDER #520 





ATLANTICAVIATION CORP. 

Tetecbers Airpoit 
Teteriwro, N. J. 

Tal: Hatbmick Heights 6-1740 


IMMEDIATE SALE 

C-46 AIRCRAFT 
Cargo Configuration 

Low Mme sinco oirfrome ovorhoul 
Low time engines 
Ocol direct with owner 

ALSO 250,000 unused 0-46 


component parts and 
equipment 

BRIGGS MOTOR COMPANY 



FOR SALE^OR LEASE 



Page Airways, Inc. 


D18S BEECHCRAFT 

FOR SALE FOR LEASE 
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n OMTIRERTAl ft VIATlOK S pNEINEERING QORPOR^ 

FOR POSITIONS IN 

TURBINE 

ENGINEERING 



For GAS TURBINE RESEARCH Developmenr and Preduction Program. MUST BE ENGINEERING 
GRADUATES Wirh Experience in Internal Combustion Engine or Gas Turbine Engine Field. 


PROJECT 

ENGINEERS 


FOR 



Metallurgical 

ENGINEERS 



TEST 

ENGINEERS 

FOR 

Gas Turbine Test and 
analysis on long range 


Senior 

ENGINEERS 


WITH 

Aircrefr Engine design 
eiperience or back- 



Write Personnel Dept. 


1470 ALGONQUIN 


Detroit, Michigan 



CORNELL AERONAUTICtL ^ 
1 LABORATORY, INC. 


is YOUR FUTURE as promising 

as a HELICOPTER'S? 

H We think the future of the heflcopler is virtually un- 
H limited. Why not make your future lust as piomis- 


I ing? 

SIKORSKY, 

TEST ENGINEERS 
DESIGN ENGINEERS 
WEIGHTS ENGINEERS 
DEVELOPMENT ENGINEERS 


pioneer helicopter manufacturer. 


to do important work in the faacinating and fast- 
growing helicopter field. Expanding mililary and 
commercial requirements are a challenge to stalled 
men — offer excellent opportunities to further your 
professional stature. 

Engineers whose abilities or experience qualify them 
for these responsible positions will enloy a well- 
reworded career with a secure future and many ben- 
efits for themselves and their families. 


SIKORSKY AIRCRAFT 
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EXECUTIVE AIRCRAFT OF ALL TYPES 

> Conversions 

• Modifications 

• Overhaul 


APPROVED REPAIR STATION— NO. 4069 
AIRFRAME— All Classes; RADIO— Class I, 2 and 
Limited; ACCESSORIES— Class 1 and 2; 
INSTRUMENTS— Closs I, 2 and Limited. 
Dealers for Lear, Collins & Bendix Rodio and 
Eclipse-Pioneer Instruments 
SOUTHERN CALIFORNIA AIRCRAFT 
CORPORATION 
Ontario International Airport 
Ontario Colifornia 



attd S oored/fe 


,-k PHONE: TAICOT 3-6469 
CABLE: LVNNA/R 



mCRAfT SALES, LTD. 


AIRCRAFT EXCLUSIVE AGENTS 


o'HnRE inTERnRTionni hirport 

P.O.BDH 9286 PRRK RIDGE, Illinois 


HELICOPTERS 

HILLER 


AVAILABLE FOR LEASE 
IMMEDIATELY 


Complete spares for foreign 
operation. Float gear, etc. 


TRANS-INTEBNATIONAL AIRLINES, INC. 


Deal Directly With Owner 

Frederick B. Ayer 

Hamilton Stondord 12040-211 .6101 A12 

PROPELLER ASSEMBLY 


Fredorlek 6. Ayer 

TRADE AYER COMPANY 


MUST SELL THIS 
EXECUTIVE AIRCRAn 

fec/usive Agents: 

ATLANTIC AVIATION SERVICE. INC. 

Box 1700 — Wilmington, Dol. 




ENGINE WORKS 

Lambert Field Ine. St. Louis 
loigest supplier ot engines tor eieeutire 
DC3, We stock, ovnthoul, and instoli — 

SUPER- 92 

Wright Prott Whitney 

R1820 RI830 

-202, -S6, -72 -75. -92, -94 

Also R2000-05, -T3 RI340 R985 
OCT Owners — write lor our DCS engine 
evoluotion form, end engine exchange plon. 


1 — Portable Structural Steel 

AIRPLANE HANGAR 

ISO' I 160'. Wor Dept. TMS-9612 fobri- 
coted for the U. S. Govt. Sheet steal ribbed 
goWoaized rooting. Height ot center of 
truss 39'. Hongoi still in originol IS crates 
complete os received with assembly tools, 
lighls, osscmbly instructions ond drowings, 
Avoil. for inspection. 

Gross weight 231,072 pourvds Price $30,000 

H. H. BUNCHMAN, V. P. CRANE CO. 

836 S. Michigan Av. Chicago, III. 
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I. lELECTRONICS 


The Garrett Corporation 

Common Stock 

<^2 per value) 

Holders of the Company's outstanding Common Stock are being offered 
the right to subscribe at S35 per share for the above shares at the rate of 
1 new share for each 4 shares held of record May 9, 1955. Subscription 
Warrants will expire at the close of business on May 23, 1955. 

The several Underwriters have agreed, Subject to certain conditions, to 
purchase any unsubscribed shares and, both during and following the sub- 
scription period, may ofier Common Stock as set forth in the Prospectus. 


The Pfospeciui may be obtaiueJ in nay Stale in which ihii aivNojvar#- 
nienl it circnialed Irom oiilr such of ihe undersigned or other dealers 
or brokers as may lawjuUy oSer these securities in such Stale. 


Merrill Lyncli, E*ierct, Fenner & Beane 

Blylh & Co., Inc. The First Boston Corporation Glore, Forgan & Co. 
Hatriman Ripley & Co. Kddet, Peabody & Co. Lehman Brothers 
Smith, Barney & Co. While, Weld & Co. Dean Witter & Co. 

E.F. Hutton & Company Paine, Webber, Jackson & Curtis Schwahacher & Co. 

Bache & Co. Laurence M. Marks & Co. Ingalls & Snyder 

Lester, Ryons & Co. William R. Staats & Co. Suiro & Co. 
Bateman, Eichler & Co. Joseph Faroll & Co. Stem, Frank, Meyer & Fox 
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EDITORIAL 


Evasions In The Defense Department 


'I'lic W'asliington ]>rcss corps and the American people 
to xrlioin tliey report lia^e been given another sorrj- 
demonstration of the ciircless. inaccurate and evasive 
manner in vvhieli flic Department of Defense publicly 
liaiullcs matters of life and death concern to everv’ citizen. 

The occasion of this latest demonstration was a press 
conference held hy Defense Secrctaiy Charles E. Wilson 
last week in tiie Pentagon during which he confirmed 
details of the tspes and numbers of Russian bombers and 
fighters tNchisiv'clv’ reported by Aviation W'shk in its 
May 21 issue as having participated in the recent aerial 
display over Moscow. 

Here arc some examples of what wc and other 
veteran Pentagon reporters consider to be evidence of 
this careless attitude toward vital facts by top level De- 
fense Department civilian officials. 

On Mav 1? the Defense Department issued a brief, 
vague statement on the Moscow air display mentioning 
four tv]N;s of Soviet planes. Aviation Wfek reported 
on Mav 23 that these hpes appeared in operational num- 
bers and a new supersonic day fighter was seen in forma- 
tion of 50 planes. Out storv was widely reprinted on 
the front pages of dailv newspapers and broadcast on radio 
and television on the same day. On May 24. the next 
dav. Secretary \\'ilson issued a statement confirming the 
appearance of the 50 new supersonic fighters and con- 
firmed the numbers of all-weather fighters, turboprop 
bombers, twin jet bomliers and four jet bombers cited 
by Aviation W'EtK as visible in the Xfoscow fly-by. 

Questions and Answers 

W'hcn asked by Aviation Week’s military editor why 
these facts were not in the original Department of De- 
fense .statement, Mr. Wilson replied; 

" Ihc statement on May 13 was a very general one.” 

Mr. ^\'il.so^ was asked by Aviation Week’s \3'ashing- 
toii editor if he planned to release publicly the pictures 
of these Russian planes flving over Moscow that ate now 
available in the Pentagon. He replied; 

"Hadn’t thought about it." 

When asked if he had changed his mind from a year 
ago when he .stated the Russians were concentrating on 
building a piirelv defensive Air Force. Wilson said; 

"Well, ten airplanes isn’t very many airplanes to fight 
a war with and there isn’t any question that the first big 
development in Russia was on the MiGs, the defensive 
airplane and they built a lot of them, llicy probably 
kc|)t building them too long from our point of view, ^\'e 
would rather have s])ent the money on an improved and 
better one quicker, Tliat is the technique over here.” 

Mr. \V’ilson knows or .should know that the MiG-15 
went out of production in Russia late in 1952 after 15.000 
were produced. This was the vear before Mr. Wilson 
made bis "defensive” statement. 

He also knows or .should know that we arc still build- 
ing the F-86 Sabre scries that was the MiG-1 5’s con- 
teni))orary. 

He should know that we did not get into production 
on the F-lOO, successor to the Sabre, until late in 1953. 

lie also knows or should know that by July 1954 Lt. 
Gen. Earle Partridge, commander of the Far East Air 
Forces, reported tliat the MiG-17, the Soviet successor 


to the MiG-15, was already in squadron service with 
Red Ait Force units opposite FEAF in Siberia. Hie 
first F-lOO combat wing was equipped late in 1954; 
grounded for several months due to technical troubles, 
and became operational early in 1955. 

Misquotes President 

Mr. Wilson also misquoted President Eisenhower in 
his formal prepared statement. Mr. W'ilsoii said the 
President said at his news conference last week ’’ ’it is just 
not true’ that vve no longer have air superiority.” What 
the President actually said was; ’’. . . wc may not have 
as many B-52s as wc should like at this moment. 1 don't 
know the exact number, but to say that we have lost in 
a twinkling all of this great technical development and 
technical excellence as well as the number in our total 
aircraft is just not true.” 

N'obody lias stated we have lost anything "in a twink- 
ling." \Vhat Aviation Week and other critics of the 
Defense Department attitude on Russian airpovver have 
said is that the 1955 Moscow air display offered definite 
proof that during the past three years out once wide 
margin of technical superiority had been whittled to a 
very slim margin and that Russians are moving at faster 
rates of development and production now than are the 
U. S. Air Force and Naval aviation. Neither Mr. %\'ilson 
nor anybody else in the Pentagon or WTiite House has 
taken direct issue with that statement. 

The May 13 Department of Defense statement noted 
that the Russian bomber display "observations establish 
a NEW basis of our estimate of Soviet airpower." In his 
May 24 statement. Mr. Wilson said on the same subject; 
"These are facts which are NOT NEW to the Depart- 
ment of Defense but which are currently causing public 
discussion about the relative air superiority of the 
United States. 

Mr. W'ilson is still apparently confused about how 
many twin jet Badgers flew which year. He said: "They 
displayed more than 40 new medium bombers known for 
the first time last year (1954) as a prototype." Actually, 
in the 1954 Moscow air display the Russians flew a 
formation of nine of these twin jet medium Badgers, 
indicating at that time that they were out of the proto- 
type stage and into procluctimi. 

Events of the last three years have proved that Mr. 
W'ilson has been vvTOng on every major evaluation he 
has made on Russian airpower developments since he 
took office in 1953. His performance at the Pentagon 
press conference last week on this issue of vital impor- 
tance to c\ery American did not inspire any new confi- 
dence in his accuracy or candor on the rapid rise of 
Russian jet airpower. 

Nor did it inspire any confidence that Mr. Wilson’s 
new requirement that all Defense Department public 
statements must make a "constructive” contribution will 
be administered cither wisely or well. 

The American people deserve more precise and accu- 
rate facts, more candor and a much deeper sense of public 
respon.sibility on the part of top lc\cl defense depart- 
ment leader’s before they should place much faith in 
official utterances on the Russian airpower controversy. 

—Robert Holz 



How Harvey 
puts 

aluminum 
to work 
for you . . . 


Forty years of solving the 
special and difficult design 
problems of industry 
have developed the 
“practical imagination" 
that characterizes the 
entire Harvey approach. 
Our Field Engineers will 
gladly sit down with your 
own designers to determine 
in detail how Harvey’s 
experience can put 
aluminum to work making 
your product easier to 
manufacture, easier to sell. 


. . Harvey deep-drawn h< 


FORGING STOCK... If you make your own 
forgings in quantity, Harvey extruded forging stock 
con save many intermediate steps. Custom-designed 

forged blanks may be cut to length. 

EXTRUDED PIPE AND TUBE ...Seamless.. . 
uniform is structure, size and shape. . .clean and 
smooth inside and out , . , easily formed. Usable in 
applicalions ranging from portable irrigation sys- 


EXTRUSION5...Thin-walIed, tubular 
be produced by ibis method and held 
tolerances. Machining is practically 
d scrap is greatly reduced. 

: SCREW MACHINE PRODUCTS 

largest installation of multiple-spindle 
les can reduce your manufacturing 
carries your job through every step— 
igineering through quality control. 
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luminum 


mssAKH . . . DiveioeMem . . . nooucric 




Up front in the 

Allison Model 501 for commercial 
use develops more power for its 
size and weight than any other 
Turbo-Prop engine built today 

Pay-off on ten years of Turbo-Prop pio- 
neering is the Allison Model 501 engine, 
commercial version of the T56 which 
recently completed the most exacting 
model test ever required of a propellei- 
type engine. 

Now in production, this engine develops 
3750 horsepower, or 2.3 horsepower pei' 
pound of weight — a power-to-weight 
factor better than any other Turbo-Prop 
engine available today, and almost 2M; 
times that of contemporary piston engines. 


Turbo-Prop Race 

square feet — less tlian half the frontal area 
of a reciprocating engine with comparable 
power. Its amazing compactness cuts speed- 
reducing nacelle drag as much as 60%, 

These advantages will enable cargo trans- 
ports powered with these engines to carry 
heavier payloads faster at far less cost than 
present aircraft. 

And in passenger operation, smooth-running 
Allison Turl)o-Props will provide quieter, 
more comfortal)le flights— and permit speeds 
better than 7 miles a minute. 

Allison Turbo-Props are engines in being— 
not merely on paper. They are the first 
American Tnrl)o-Props being built and 
delivered in production quantities, and have 
to their credit more actual flight experience 
than all other U.S. Turl} 0 -Props combined. 


In a typical application, the Allison “501” 
saves one ton of weight per engine nacelle, 
and has an engine frontal area of only six 


ALLISON Division of (General Motors 
Indianapolis. Indiana 

Builder of Turbo-Jet and Turbo-Prop Aircraft Engines 


CM 

CINfRAl MOTORS 


AIRCRAFT 

POWER 


More than five-and-one-balf million hours 
of turbine engine flight time . . . 



TURBO-PROP ENGINES 


experience where it counts most — in the air! 




